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Preface 


l. WRITING “General Psychology” the author has 
had in mind the typical introductory course in psychology in 
colleges of liberal arts. An attempt has been made to give a 
balanced and unbiased picture of scientific psychology as it is 
today. No particular school or point of view is followed, yet the 
significant and enduring contributions of them all are included. 

In this second edition a major shift in emphasis has been to 
make the presentation more student-centered and less subject-cen- 
tered. For example, the first chapter, instead of elaborating upon 
an abstract definition of psychology, gives the student a quick 
survey of the work of the psychologist, both academic and pro- 
fessional, and points out psychological problems of daily life. 
Suggestions for application of psychological findings to the stu- 
dent’s own life have been increased; for instance, there are sections 
on how to concentrate and on how to manage emotional behavior. 
Many new illustrations have been selected with a view to their 
human-interest value. In spite of this new emphasis, the view of 
psychology as a science and its place in our culture have not 
been lost. 

A major change in the order of chapters has been to introduce 
those on motivation, feeling, and emotion immediately after the 
third chapter, which is on development, and to follow them with 
the chapters on sensation and perception. The latter still precede 


the chapters on learning and thinking. 


vii 
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The volume is somewhat shorter, as indicated in part by the 
fact that there are 22 chapters instead of the original 26. Some of 
this condensation was effected by elimination of parts of the mate- 
rial on the nervous system, on sensation, attention, and perception, 
and on individual differences. Some of it was brought about by 


consolidations. For example, the two chapters‘on human abilities 


have become one, also the two chapters on personality. A new 


chapter on development has been introduced very early in the 
volume. This includes the material ret 
tem and on problems of heredity 
growth and maturation. 


ained on the nervous sys- 
as well as the new material on 


I am indebted to various sources for photographs used in new 
illustrations, among whom are: Albert F. Ax, Lester F. Beck, 
Guy T. Buswell, Arnold Gesell, E. R. Guthrie, G. P. Horton, 
Norman R. F. Maier, Harold C. Trueblood, Look Magazine, The 
Psychological Corporation, and Western Air Lines. I am grateful 
to Fred Meise for his care and ingenuity in the preparation of a 
number of new line drawings. The color illustrations in Fig. 9.2 
are reproduced, with permission, from the Kodak Handbook, pub- 
lished by the Eastman Kodak Company. The color illustration in 
Fig. 9.8 was generously provided by Israel Dvorine from his Color 
Discrimination Screening Test. 


To my wife, Ruth B. Guilford, - 
I am indebted, as usual, for reading and otherwise 


assisting in 
preparation of the manuscript. 

, J. P. Guilford 
Beverly Hills, California 
May, 1952 


Contents 


I Wuar Psycuo.ocists Do 
Psychologists Who Teach 
Professional Psychologists 
Others Who Apply Psychology 


II PsycuoLtocy AND ITs METHODS 
An Organism and Its Activities 
The Aims of Psychology 
The Relation of Psychology to Other Sciences 
How Psychology Discovers Facts 


JII An OrGanism DEVELOPS 
> The Nervous System 
Development of Behavior 
Heredity and Environment 


IV An Orcanism Has NEEDS 
Internal Sources of Action 
Specific Organic Needs 
Some Less Specific Needs 
Some General Needs 


V ComrpLEx Motives DEVELOP v 
Some Socially Derived Motives 
Some General Principles of Motivation 
Effort, Persistence, and Will 


VI ConrLICTS OF MOTIVES 
Making Decisions 
How Conflicts Arise 
Some Results of Conflict 
What to Do about Conflicts 


ix 


vil 


VIII 


XI 


XII 


EMOTIONAL RESPONSES 
Why Do We Have Emotions? 
The Development of Emotions 
Expressive Components of Emotions 
Organic Components 
Control of Emotional Reactions 


Likes, INTERESTS, AND ATTITUDES 
Likes and Dislikes 
Fsthetic Preferences 
Interests 
Attitudes 


SEEING: COLORS 


The Importance of Our Senses 
Seeing Colors 


SEEING: FORMS, SPACE, 
Problems of Sensory Organization 
Principles of Visual Organization 
Some Errors of Visual P 

M Visual Space 
Visual Movement 


erception 


HEARING 
Sound Waves 

w The Attributes of Sounds 

Some Phenomena of Sounds 
The Mechanism of Hearing 
Hearing as a Space Sense 


THE SIMPLER SENSES 
Taste 
Smell 

“The Tactual Sense 
The Temperature Sense 
Pain 
The Kinesthetic Sense 
The Static Sense 
Organic Sensations 


AND MOVEMENT 


Contents 


170 
171 
174 
176 
183 
191 


198 
198 
208 
211 


214 


222 
999 
995 


241 
241 
244 
253 
256 
265 


272 
273 
276 
283 
286 
289 


295 
295 
298 
300 
303 
305 
306 
307 
308 


Contents 


XIII OBSERVING 
Preparation to Observe: Attention ~ 


Meaning 
Some Special Types of Perception w⁄ 
XIV CONDITIONED RESPONSES 
An Introduction to Learning 
The Process of Conditioning 
How Conditioned Responses Are Eliminated 
The Significance of Conditioning 
XV Orner Ways OF LEARNING 
Some ‘Typical Experiments on ‘Trial and Error 
How Trial-and-Error Behavior Results 
in Learning 
Insight 
Acquiring Human Skill 
„Transfer of Training 
XVI MEMORIZING 
Some Laws of Memorizing 
Factors Influencing Learning 
Some Efficient Methods of Learning 


XVII REMEMBERING pam 
Retaining and Forgetting 
Recalling 


2 Recognizing 
XVIII THINKING 
Delayed Reactions and Muscular Sets 
v Images 
s Concepts 
‘Language 
V XIX REASONING 
The Nature of Reasoning 
Doubt and Belief 
„Factors Related to Reasoning 
XX INVENTING 
The Importance of Creative Thinking 


Dreams 


xii 


kext 


The Inventive Process 
Factors Related to Creative Thinking 


HUMAN ABILITIES 
The Importance of Individual Differences 
Psychological Tests 
Differences in Abilities 
The Composition of Intelligence 
Some Other Primary Abilities 
Conditions Related to Abilities 


HUMAN PERSONALITY 
What Is Personality? 
How Personalities Are Measured 
The Structure of Personality 
Conditions Related to Personality 


INDEX 


Contents 


469 
473 
483 
483 
484 
490 
497 
504 
508 
524 
524 
526 
535 
546 
567 


CHAPTER | 


What Psychologists Do 


l. you had begun your study of psychology some 
thirty or forty years ago, you would have found it defined as the 
science of the mind or as the science of consciousness. Since that 
time it has often been defined as the science of behavior and 
occasionally as the science of human nature. Some say that it 
is the science of consciousness and behavior, and others say that 
it has to do with the adjustment of an organism to its environ- 
ment, In this volume psychology is defined as the science of 
mental activity of organisms, with the idea that “mental activity” 
is virtually the same as behavior or as adjustment to the environ- 
ment. 

A more concrete way of understanding what psychology is 
all about is to get a glimpse at what psychologists actually do. 
We will therefore take a look at different kinds of psychologists 
and some of the things that they do. It will help some to keep 
in mind that there are roughly two major kinds of psychologists. 
There are those who devote their efforts to discovering the basic 
facts and principles of mental activity (they are sometimes called 
“pure” psychologists) , and there are others who put facts and 
principles to work in attempting to help be in ae 
or another (sometimes called the applied psyc > ogists). Actu- 
ally, there is no Se a en oy ore 
Many a psychologist combines both kinds of interests and both 


a 
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kinds of activities in what he does. A more useful disne 
for our purposes here is that between academic psychologists 
(those who teach and do research at colleges and a 
and professional psychologists (those who are employed by other 


agencies or are self-employed). We will look at these two groups 
in turn. 


PsycHoLocisrs WHo TEACH 


A great part of the advancement made in the 
sciences comes from investigators w 


ho teach in our institutions 
of higher learning. 


This is also true of psychology. What do 
we find psychologists doing in the laboratories of -this country 
and of others? The answer to this question is best told by men- 


tioning some of the things that psychologists in the major special 
fields are now investigating. 


Experimental Psychology. There is a group of investigators 
known as experimental psychologists. This is not because they 
are the only ones who use experimental methods. * They are 
interested in the basic problems, some of which the new science 
of experimental psychology chose to investigate when modern 
psychology got its start about a hundred years ago. Before that 
time there had been almost no experimental studies of psychologi- 
cal problems, 

Some experimental 
find out how our senses 
and feel, 


Psychologists are 
operate; 
They want to know ho 


continuing today to 
how we see, hear, taste, smell, 


w, with the use of our senses, 
we come to know the world about us. Others want to know how 


it is we learn, whether it is a matter of acquiring new information 
or some skill such as fj piloting an airplane. How 
do we retain w : O we remember, and what 
imagine, and plan? How 
What makes us want to do 
rs? Why are some interested 


*Experimental methods as they 


next chapter. 


apply to Psychology will be explained in the 


i 
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Why do we sometimes find it so diflicult to concentrate on the 


task at hand? 

The expe 
equipment of some 
kind of laboratory equipment he now 
reactions of different parts of the body 
becomes even mildly disturbed. 


rimental psychologist usually employs laboratory 
kind. Fig. 1.1 shows an example of the 
has for registering the 
when an individual 


Ficurr, 1.1. Demonstration of how various bodily reactions (changes) are recorded 
in the psychologic laboratory. Among the reactions recorded here are those of 


e, and skin temperature. (Courtesy of Albert F. Ax 


breathing, pulse, blood pressure. 
8 c 
and Look Magazine.) 


Physiological Psychology. There is no doubt that mental 
activity is dependent upon bodily structures and that it is most 
related to the nervous system, sense organs, muscles, and glands. 
Many psychologists believe that in the functioning of these 
organs will be found the most satisfactory explanations of be- 
havior and adjustment. They want to know which centers of 
the brain are concerned with seeing, hearing, feeling, remember- 
ing, and thinking, and to know what kind of processes. 50! Om 
in those centers when those mental operations occur. They 
want to know what bodily mechanisms operate to motivate us 
to put forth effort and what ones enable us to have likes and 
dislikes and emotions. Others want to know what the glands 


have to do with our personalities. 
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Animal Psychology. Many psychologists prefer to make their 
investigations by using lower animals as experimental subjects. 
The favorite animal is the albino rat. Other rodents are some- 

key. chimpanzees. Many 
times used, also cats, dogs, fish, monkeys, and chimpanzees. Many 


other kinds of animals both high and low in the scale have 


been used as experimental subjects from time to time. 


Ficure 1.2. Demonstration of an ex 
strong jet of air stimulates the rat to 
two windows, marked differently, 
finds it open and he | 

food. If he chooses w 
the rat can be presen 


perimental study of rat beh: 

jump from his perch, 

into which to jump. If 

ands gently behind it, 

rongly, he falls into a ca 

ted with problems th Sy to insolvable ones. 
(Courtesy of N, R, F, Maier.) 


avior. A sudden, 

The rat chooses one of 
he chooses correctly, he 
He may then receive ; reward such as 
nvas below. With this simple apparatus 
at vary from quite ea 


One general interest has been in the comparison of 


Since in so many respe 
beings (or should we say th 


-e 
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we can learn very much about human psychology by studying 
animals. The same principles that account for animal behavior 
seem to apply to a large extent to human behavior. This is 
especially fortunate, since lower animals are easier to control in 
an experiment and they can be subjected to situations that would 
be very unpleasant and perhaps insulting or dangerous to human 
beings. Where surgical operations must be performed in physio- 
logical studies, there is no doubt as to whether human or animal 


subjects should be used. 
Fig. 1.2 shows one of many examples of how the psychologist 


investigates animal behavior. 


Child Psychology. The study of the child is almost as old as 
the study of the adult. The educator has wanted to know with 
what kind of specimen he has to deal in his attempts to teach 
and to train him. The development of behavior in the child has 
been carefully charted both before and after birth (see Ch. III). 
There have been some general questions. To what extent is 
development determined by hereditary endowment and to what 
extent by environmental pressures? How can we promote the 
ild’s best development so that he will become a well-adjusted, 
effective adult? All parents as well as teachers and others 
Idren should want to know the answers to 
vs an example of the kind of research 


ch 
happy, 
who deal with chi 
this question. Fig. 1.3 shov 
study being made with children. 


It is recognized today that one of the 
acing mankind is that of human relations. 


her in peace and in comfort, whether they 


How can men live toget 
face one another as members of an industrial organization, as 


citizens of a community, or as nations with very different ideas? 

Although groups of people are composed of individuals, many 
new problems of behavior enter the picture where groups are 
concerned. The behavior of people in groups is different in 
many ways from their behavior when alone. What are these 
differences and how do they come about? How do groups form 
and why do they behave as they do? These questions apply to 
such groups as audiences, social and economic tlasses, mobs, 
armies, and nations. How are attitudes and prejudices toward 


Social Psychology. 
most critical problems f 
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social groups, races, and social institutions formed amd ae i 
they be changed? What is leadership, how does it deve op, € 
how can it operate effectively? - 
Some social psychologists are concerned today a eee 
of group dynamics. Roughly speaking, group dynamics i 
the interplay of forces within a group or organization. bis 
psychological atmosphere is different in a group that is operate 


FIGURE 1.3. 
infant placed in the crib can be 
things are done to him, his re 

film. (From A. C 


A view of the famous Gesell observation dome at Yale University. T he 


observed from almost any direction, As different 
actions can be recorded in still pictures or on sound 
resell, in An Atlas of Infant Behavior, Vol. L) 


along democratic lines from that in a 
autocratic lines. Such groups have b 


in order to study the feelings and attitudes of the members and 
their productivities. Sound knowledge of inter-personal relation- 
ships should go a long way toward solving some of the social, 
political, and industrial problems of our time. 

Abnormal Psychology. The investigator in the field of ab- 
normal psyclfology is interested in all kinds of behavior that 
deviates in any way from the usual or Customary. In extreme 


group that is operated along 
een set up in the laboratory 
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departures from the common behavior, we find people who suffer 
from mental diseases. There are some with psychoneuroses, or 
what in popular language would be called nervous breakdowns. 
There are others who suffer from psychoses, many of whom 
would be called insane. The psychologist wants to know all he 
can about the symptoms of such diseases and what causes them. 
Many more individuals suffer from minor maladjustments of 
Many are baffled by life’s problems and do 
not know what to do or where to turn. The maladjustments may 
injure the person's physical health besides hindering his full 
effectiveness as an individual. They sometimes result in the 
person doing odd or unexpected things. Something of the varietics 
of maladjusunents and their consequences will be discussed in 


Chs. VI and VII. 


General Psychology. We have just seen some brief descrip- 
tions of special fields of psychology. What, then, is “general 
psychology,” which is the title of this volume? In a college cur- 
riculum, general psychology is an introduction to all psychology. 
It includes the” basic ideas that are more or less common to all 
the fields. It draws upon all the fields for information and 
provides a single foundation for them all. The frame of reference 
is the normal, human adult. While most of the information in 
comes from the field of experimental 
beral references to the other fields 


one kind or another. 


the chapters to follow 
psychology, you will find li 
also as sources. 
PROFESSIONAL PSYCHOLOGISTS 
In recent years the recognition has been growing 
is a profession of psychology as well as a 
There was a time when psychologists were 
trained largely for the sake of training other psychologists. ‘That 
It is safe to say that less than half the 


time has definitely passed. j . ; s 
psychologists-in-training today are destined for teaching positions. 
in clinical practice, in vocational 


The majority will be engaged i 
industrial work, and in research 


in 
vill be found in other occupations 
lls are needed. They will be 


rapidly that there 
science of psychology- 


counseling and guidance, 
outside of universities. They y ; 
in which their unique technical ski 
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i i stries, and 
yer: agencies, by industries, a 
found employed by governmental agent s y i an keap 
by educational institutions. Some will be in private prac 
clinical, vocational, or industrial 


consultants. What do these 
i i 5 i ? answer here must be 

various kinds of psychologists do? The 2 

very brief. Only a few examples can be given. 


FIGURE 1.4. Psychologist administ 
child. 


cring the “Grace Arthur Stencil Design Test” to a 
(Courtesy of The Psychological Corporation.) 


The Clinical Psychologist. The clinical psychologist is usu- 
ally employed by such agencies as tł 


he Veterans Administration 
or the Public Health Service; by schools, 


colleges, or universities; 
or by guidance clinics. Some serve in hospitals and some are 
in private practice. The 


clinical psychologist’s job is to examine. 
to diagnose, and to reco 


mmend or to apply treatment to people 
in trouble. His work comes close to t 


hat of the psychiatrist and 
the psychiatric social worker in many ways. He does not attempt: 
to do all that the medically trained psychiatrist does, for example, 
the treatment of psychotic (insane) individuals, He works in 
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touch with medical cooperation where medical problems are 
involved. His activities may be confined to the giving of voca- 
In connection with industries, he 


tional guidance and counsel. 
oyee maladjustment or he may be 


may handle problems of empl 
called upon to study an entire organization to find out why it is 


having management difficulties. 


Personnel Psychologists. The term “personnel psychologist” 
is not a very common expression, but it covers quite a variety of 
concerned in one way or another with the 
and training of people. These psycholo- 
ith governmental agencies, such 


individuals who are 
selection, classification, 
gists are found in connection wW. 
as civil-service examining offices; personnel departments of busi- 
industrial organizations; personnel divisions of the 
student-personnel offices of colleges and 


ness and 
armed services; and in 


universities. 
Civil-service jurisdictions have continued to enlarge their 


activities and functions. As the art of examining, which depends 
upon psychological advances, has improved, the demand for 


psychologically trained individuals as civil-service examiners has 
increased. . 
The armed services during the recent war, and following the 


war, have generously supported research programs for the im- 
provement of selection and classification methods. The mush- 
rooming complexity of military operations and the great variety 
of skills required have intensified the need for assigning recruits 
to the kinds of training and work to which they are best adapted. 
In World War I, the typical psychological testing, with the 
Army Alpha Examination, required about 45 minutes of time 
for each soldier. In World War II, one branch of the service, 
the Army Air Force, allotted two full days of psychological testing 
to aircrew candidates before they were classified for training. 
Something like 600,000 men went through this routine examining 
program. The AAF also allotted much additional time for experi- 
mental testing before the men went into combat and after they 
returned from combat duty. In another branch of the service, 
the Office of Strategic Services, candidates for duty as secret agents 


were studied psychologically for several days. 
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College personnel services have shown quneiderabie A 
in recent years. It is not uncommon NOSY fora college Br pea, 
to devote two or three days of testing to its incoming as ore 
or to continue such testing in connection with ir yah * io 
The objectives are to provide student advisers with a diate 1 roa 
basis for educational and vocational guidance. Consulting — 
of trained psychologists are also commonly available to assis 


Ficure 1.5. Aviation Cadets 
during World War II, 
preparatory to being classified 


taking group Psychological tests in the Army Air Force 
Approximately 600,000 young men took two days of tests 


for training as pilots, navigators, bombardiers, 
or other specialties, 


students in maintaining 


good mental health 
desirable personal 


ities. Among the 
students themselves bring to the co 
fidence, 


and in developing 
most common problems that 


unselor are: lack of self-con- 


inability to concentrate, desire 


personality, worry about being a su 
out in class discussions, str 
family, and Worry over se 


for a more pleasing 
ccess in life, fear of speaking 


ained relations with members of the 


x behavior. While there are common 
difficulties faced by many students alike, the successful treatment 
is usually an individual matter, requiri 
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The public-school psychologist performs much the same 
dutics at lower educational levels. There are now tests that 
can be used to help decide whether a child is ready to learn 
certain subjects or to undertake learning at successive levels. 
Besides teaching the three R's, modern educators have assumed 
for the general development of a child’s 
social and civic skills. Attention is given to the correction of 
faulty personality development. In such a program, there is 
need for repeated assessment of the child's growing abilities and 
vement by improved methods which 


some responsibility 


for determining his achie 
psychological knowledge has made possible. 

Research Psychologists. Opportunities for psychologists in 
purely research positions have continued since the recent war. 
Much of this research is being done for military agencies. Pro- 
blems of vision and of hearing are increased as the demands upon 
those senses become more ¢ 
and split-second equipment. Problems of speech arise in connec- 
tion with the various devices for communication. The invention 
of new equipment has pushed to the limits the powers of human 
individuals to operate it. Psychologists are assisting in the de- 
signing of new equipment so as to permit better human control 
and comfort in its operation. Problems of military personnel 
continue to call for solution. As practical and useful as present 
procedures arc, there is always room for improvement. Recent 
experiences have shown how such improvements can be brought 
about, What was just said about personnel procedures also applies 
to procedures in clinic 

Both governmental 
made available to unive 
the full or part time ofn 
projects undertaken are nul 
investigation have to do witl 


xacting in the operation of complicated 


al practice. 

agencies and private foundations have 
rsities funds for research which occupies 
any psychologists. The types of research 
nerous. Noteworthy projects under 
1 personal relations, particularly in 
industries, and with problems of leadership and management. 


The results should suggest new ways in which better kumati 
aimed not only in industries and in public 


racial and national groups. 
ya research instrument, the public- 
oned. It can do much, of course, to 


relations can be maint 
agencies but also between 

Although not primaril 
opinion poll should be ment! 
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help solve some of the problems of human relations — = 
national and international scenes. In spite of many a a 
conclusions drawn from polling results in the past. po ne s 
here to stay. They serve very useful purposes in a ber ape 
society. Knowledge of how masses ol people are aac os 
feeling on various issues in different countries, even though son i 
times inconclusive, is of great value to those who must make 
policy decisions affecting masses of people. 


OTHERS WuHo Appry PsycHoLocy 


All those who have to deal with other people in 
their daily work encounter psychological problems and most ol 
them come to recognize this fact. The secrets of how to get along 
well with others and how to direct or to influence their behavior 
depend upon psychological knowledge. The various fields of 


modern life in which psychological knowledge is important will 
be reviewed very briefly. 


Human Improvement. Fig. 1.6 is designed to show at a 
glance the various spheres of life in which a knowledge of the 
facts of human relations is most useful. Some fields attempt tO 
change individuals for the better; to make them more effective 
and happy. Eugenics, the science of being well-born, tries to 
accomplish its results by controlling heredity. Ita 
what mental abilities and other traits are 
by heredity and what ones are not. 
provement by a different route. Takir 
with limited powers and traits 
develop to the utmost usefulne 

Social work exerts its effor 


sks of psychology 
strongly determined 
Education strives for im- 
ng the individual as he is 
, it tries, by proper stimulation, to 
ss the powers and traits that he has- 


ts both on the environment and on 


the individual in its endeavor to prevent dependency, delinquency; 
and crime. The social worker enc 


ounters a nest of psychological 
problems: the handling of client: 


s; the recognition of signs of 
mental weakness and maladjustment: and the modification of the 
environment to reduce human misery, 


Medicine and Law. Both law and medicine deal with human 
nature and its mental aspects. The wise doctor knows that he 
must help to restore to health a total personality as well as an 
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injured leg, an ulcerated stomach, or a tubercular lung. It has 
been estimated that from 50 to 60 per cent of all patients that 
come to the average medical doctor are in reality suffering from 
mild mental disorders rather than from purely organic disorders. 
The successful doctor satisfies because he administers to mental 
security and comfort as well as to physical well-being. Psychiatry, 


as a branch of medicine, is most intimately dependent upon 


psychological knowledge and methods. 


Architecture-Hnginecting 


Medicine -Psychiatry 


Ņ 


Sournalism Public Service 


nd upon psychological knowledge for the successful 


Ficure zi ife that depe: 
cure 1.6. Fields of life tha 3 on of their problems. 


soluti 

The skilled lawyer who practices in our courts of law often 
encounters psychological questions. How well can the average 
witness observe an accident, a street fight, or a murder, and how 
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well can he remember and report the facts on the witness stand? 
What are the dependable signs of guilt and of falsehoods? will 
a lie-detector work? Was the culprit responsible for his actions? 
What type of sentence will be adequate to impress the criminal 
and yet not make of him a confirmed hater of society? 

The criminologist and those in charge of penal institutions 
face further questions. What type of man will make good on 
parole and what type should be permanently kept behind locked 
doors? What treatment should be accorded the drug addict, the 
alcoholic, and the sex violator? How can the criminal’s attitudes 
and habits be changed so that he will not repeat his crimes? 


Business and Industry. Business must attract customers and 


sell them goods and services or it cannot survive and prosper. 
Techniques of advertising and selling apply well-known psycholog- 
ical principles. An advertisement must attract attention, so the 
laws of attention are important; it must make people remember 
its product, so the laws of memory cannot be overlooked; and 
it must create a desire to buy, so it must appeal to human motives. 

Both business and industry employ human individuals who 
must be selected, classified, trained, and motivated to give their 
best efforts to their work. The factors that make for the most 
efficient work with maximum satisfaction to both employer and 
employee and that prevent accidents, fatigue, boredom, and dissat- 
isfaction must be recognized and taken into account. 


Journalism and Public Service. The journalist in his hunt 
for news must appreciate the reader's interests both in the story 
and in how it is written. His stories deal predominately with 
human events, whether it be a minor incident or a “human 
interest” event or one of historical portent. His interpretations 
of human actions will be more penetrating because they are 
am apa a og ales of psychological knowledge and insight- 

he editor or columnist with a flair for propagz e 
master of the art of influencing public rt a aidi 

Men and women in public office face problems of a similar 
nature. Where diplomatic relations with the public are important. 
many individuals master the art successfully through the years 
of trial-and-error experience. It cannot be maintained that 
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simply knowing all the available facts and principles of psychology 
would do as much for any individual; but it can be said that 
a little sure knowledge sometimes goes a very long way. 
Architecture and Engineering. At first glance the gap be- 
tween psychology and these practical fields seems almost impas- 
sable. But such is actually not the case. The architect must satisfy 
human wants with his plans by providing mental and physical 
comfort and by pleasing the esthetic side of our natures. Both 
architecture and engineering must take into account human 
habits and must plan for safety, for example, on streets and 
highways and in the human use of all mechanical contrivances. 
Problems of highway safety are now receiving much attention 
from both the human and the mechanical sides. 


Psychology and the Arts. Among the arts we may list, in 
particular, speech, music, and the fine arts, including painting 
and sculpture. Speech is one of the most complicated and delicate 
of mental activities. Psychology touches the problems of speech 
at so many points that we cannot begin to enumerate them here, 
The same can be said for music. As for all the arts, the questions 
comprehension, performance, expression, and 


of appreciation, 
any a psychological problem. These will be 


creation furnish m 
touched upon in the various chapters that follow. 


SUMMARY 
described in terms of what psychologists 
do. Many psychologists teach in colleges and universities and, 
research investigations, they do very much to 
human behavior and human nature. 
The experimental psychologist studies the basic facts and prin- 
ciples of behavior, usually in a laboratory and with human adults 
as his experimental subjects. The physiological psychologist in- 
Vestigates the bodily structures and functions that seem most 
directly related to mental activity. The animal psychologist uses 
lower animals as experimental subjects, hoping thereby to learn 
much about human nature indirectly and economically. The 
child psychologist is concerned with the development of behavior 
in the fetus, infant, child, and adolescent. The social psychologist 
wants to find out how social objects and events affect our behavior 


Psychology can be 


through their 
advance our knowledge of 


General Psychology 
16 J : 


and how groups operate. Abnormal psychology is concerned ae 
the odd, the unusual, and the bothersome aspects of behavior. 
looking toward the understanding of people in trouble. 

There is a profession of psychology as well as a science of 
psychology. The clinical psychologist is concerned with the mental 
welfare of individuals. He deals with behavior problems and 
maladjustments. Personnel psychologists are concerned with pro- 
blems of vocational adjustment of individuals. They attempt to 
find the best individuals for jobs and the best kinds of work for 
individuals. They serve in connection with institutions of learn- 
ing as well as military and industrial organizations. Many pro- 
fessional psychologists now occupy research positions. “They not 
only help to improve upon the procedures of the clinical and 
personnel psychologists but also aim to solve some of the larger 
and more vital problems of human nature. 

The practical usefulness of psychology extends into many 
spheres of life and into many vocations, as well as into the 
personal lives of individuals, no matter what their callings may 
be. Properly applied, psychological facts and principles help to 
make people happier and more effective. Benefits of psychology 


follow, however, only in proportion as effort and wisdom are 
exercised in its application. 


QUESTIONS 


l. Explain the differences between “pure” and “applied” psy 
chology as to interests, aims, methods, and goals, 


2. Find and list names of special applied fields of psychology. 

3. Select some field of life or some occupation and show briefly 
where psychological facts and principles apply. : 

4. To what extent are the following persons, if successful in the!” 


work, justly called “psychologists”: auctioneer; salesman; advertiseri 
ward politician; warden of a prison? 
5. Make a list of the kinds of jobs that psychologists are know? 


to occupy. Describe the job very briefly if the title is not sufficient 
to indicate the major duty. 
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CHAPTER II 


Psychology and Its 
Methods 


a the first chapter you should have obtained 
a general, concrete idea of psychology by learning something 
about the activities of psychologists. In this chapter we will take 
a closer look at psychology itself and consider its aims, its relation 
to other sciences, and its methods. We shall first give a little 


more attention to the statement that psychology is the science 
of mental activities of organisms, 


AN ORGANISM AND Its ACTIVITIES 


An organism is any living individual, either animal 


or plant. It is an organized system of parts that ordinarily work 
together in a unified manner 


, all contributing to the welfare 
of the individual. 


If we take only a very brief inventory of its 
activities, we find that, among other things, it takes nourishment 
from its environment, it grows 


, it protects itself from damaging 
forces in the environment in which it lives, it reproduces, and 
eventually it dies. If it is an animal, it moves about. searching 
for food or for a mate, avoiding dangers and combating it 
enemies. Our interests in psychology are almost entirely res 


tricted to animals, for plants show very little activity that we ca? 
call mental. 
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A further examination of what an organism does will show 
that in order to live it must breathe, and it must assimilate its 
food by the process of disgestion. Both food material and oxygen 
must be carried to all living cells throughout the body by means 
of the blood and its circulation. The same blood stream collects 
waste products that are eliminated by organs especially designed 
for that purpose. For all these activities there are special organs 
or systems—stomach, liver, heart, and lungs; digestive, respiratory, 
and circulatory systems. 

Mental Activities. [here is one system in particular that 
is of greatest importance for psychology. That is the nervous 
system. The nervous system, with the brain as its center in higher 
{ basis for mental activity. So far as we know, 
as we study in psychology cannot take place 
sue any more than digestion can take place 
ation of blood apart from 


animals, is the chie 
mental activity such 
apart from nervous tis 
apart from digestive organs oY circul 
organs of circulation. 

Some Mental Activities. What specific actions of the human 
individual would be regarded as mental by the average person? 
One thinks first of such things as sensing, perceiving, remember- 
ing, imagining, thinking, and the like. One might add to the list 
such things as wishing, desiring, feeling, loving, hating, resolving, 
and the like. Why does the average person regard these processes 
as mental? Probably because they cannot be observed directly by 
the outsider. They are the private property of the individual 
xcept as he expresses them by his face or 
They also seem, for the most part, to be 
articular, observable bodily 


who engages in them, € 
his manner of speech. 
carried on without the agency of any p e i 
organ, unless they be associated in a vague way with the brain. 
The psychologist does accept such phenomena as belonging to 
his field of study, but not for the reason just given, and he 
includes a great many more activities within his field of investiga- 
tion; activities that are decidedly more open to inspection by the 
outsider, such as talking, writing, walking, smiling, frowning, 
jumping, and running. In fact, he includes all kinds of muscular 
actions—activities that require the use of bones and muscles as 
Well as nervous tissue. Actions such as these, more open to exter- 
nal observation, are called overt behavior. The kind of activities 
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i ider, are 
mentioned earlier, not directly observable to the outsider, a 
called implicit behavior. 


ivi i > ʻvacy of 
What Makes an Activity Mental? It is not the gy i 
i is > fac 
certain activities that makes them mental. It is not the : 
i aterial aoe q VI 

that they are carried on by a supposedly immaterial agent knov 
is i onkne ` action 

as the “mind.” Nor is it because they are confined to the acti 
of the brain. Ea — 

If you examine the lists of mental activities mentione 
i i ini i “7 7 rishi O, 
sensing, perceiving, remembering, imagining, thinking, pae 
desiring, feeling, loving, hating, resolving, talking, writing, y, 
ing, smiling, frowning, jumping, and running—what do you fi : 

: > eee arent: They refer 10 
them to have in common? One thing is apparent: They re fe d orl 
the relation between an individual and his environment. Eit j 

i : i ` individua 
they reflect the influence of the environment upon the individu 


m . . — " is 
or they imply the use of the environment by the individual or | 
adjustment to it. 


: a a eee d 
By “environment” is meant all objects an 

: or a hes sit ai oan a tte sem aiSe 
forces outside the individual’s skin but within reach of his sel 
organs so that they can affect him.* 


Sensing, perceiving, feeling, remembering, imagining, think- 
ing, smiling, and frowning all show the effects of 
environment. You cannot remember 
from your own past experiences, 


. n r sir- 
without the use of facts recalled from your past. The acts of des! 


ing and resolving point to future action leadin 
goal or to some change 


past and present 
: ¿cept 

and recall anything pe 

You cannot imagine or thin 


g to some desired 
in your environment. Reasoning and oA 
ti i : » goals 
ination may be brought into play to help you attain the goa 


you desire. Writing, talking, running, and jumping all serve BY 
obtain your wants from your environment, or they are set i 
motion by what happened to you. Mental activities, then, have A 
common the fact that they deal with the relationship between thé 


individual and his environment. By means of them the individual 
; f à ain 
is affected by the world around him, and, in turn, he can obtai! 
what he needs from it, or can 


s ae ; i 
protect himself from it, or ca! 
change it more to his liking. 


* Some psychologists as well as bi 


as well as an external environment. The reason is that 
organism also stimulate sense organs and affect other 


writings, however, the term “environment” 
organism. 


iologists speak of an “internal” environmen! 
forces within be, 
cells directly, In mos 
refers to forces external to t? 
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There is still another fact about mental activities that distin- 
guishes them from other things that organisms do. Remember that 
mental activities are primarily what the nervous system does. The 
nervous system is not only in touch with the outside world, but 
it also serves as a connecting link between parts of the organism. 
This makes it possible for the individual to act as a unit. Without 
this intercommunication among the parts, he would not be able 
to keep them working in step and to maintain a united front 
against the destructive forces around him, To a small extent, the 
blood stream also serves to unify the individual, since it carries 
messages in the form of chemical products throughout the body. 
Compared with the nervous system, however, it is very slow and 
limited in its communicating function. 

Receiving communications from within the body as well as 
from without, the brain is prepared to take account of the con- 
ditions of both and to excite the individual to act accordingly. 
Bodily tissues make known their deficiencies of food, water, 
oxygen, and other materials by exciting the nervous system, 
Being irritated, the nervous system sets the proper measures in 
motion to supply the needed materials. The individual at this 
time reports that he feels hungry, thirsty, suffocated, and so on. 
Eating, drinking, increased breathing, and acts similar to them, 
result. If the desired objects are not at hand, searching and other 
acts of preparation follow. Thus, one part of the body is made 
to serve another, and all work together, usually to the advantage 
of the whole. All these activities, too, come under the heading of 


“mental.” 
lors and Effectors.—There are two essential links between 


Recep i 
First, there must be a way of 


an organism and its environment. ; ; "i 
on from one’s surroundings. This way is pro- 


vided by our receptors or sense organs, including specially sensi- 
tized structures in the eyes, ears, nose, tongue, and skin. The forces 
that act upon the receptors are technically called stimuli. While, 
actually, the stimuli are in the form of light waves, sound waves, 
chemical change or other varieties of energy, always in complex 
Patterns, it is also customary to name the stimulus as an object, 
for example, a doll held up before a baby girl, a ball thrown to 
a seven-year-old boy, a slap on the back, or a printed word. 


receiving informati 


ee 


Keoessionee | 


she) 
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What the individual does is known technically as the sia sna 
or the reaction. ‘To an outside observer the response is asemally a 
movement, involving muscular contraction or relaxation. ae 
as in the case of the stimulus, only rather gross descriptions om 
ordinarily made. The response is described as an arm flexion, y 
act of running away, or a spoken word. ‘These illustrations o J 
response all involve the use of the skeletal muscles, that is, pe 
muscles that move the limbs, neck, or trunk. Other au 
involve the nonstriped muscles of the viscera and other De 
organs, and still other responses are in the form of glandu a 
secretions, such as the flow of saliva or of tears or the secretion 
of a ductless gland, such as the thyroid, which releases its secretion 
directly into the blood stream. 


arane ' res E 
The muscles and glands, because they are the organs of 1 


ponse, fall under the term effector. The effectors furnish oof 
second link with the environment. Mental activity, then, typically 
begins at the stimulation of receptors and ends at the response al 
effectors, with the nervous system furnishing the connecting ie 
between them. This is not the complete picture of an organis™ 
behaving in its environment, but it will serve as a simple skeleto” 
to which we shall later give flesh and blood. 


Tue Aims or PsycHoLocY 

Prediction. The social benefits of a science follow from 
understanding. From understanding, first of all, comes the pow 
to predict future events so that we may be prepared to meet them 
In this connection one thinks first of the astronomer's ability E 
predict the time of an eclipse, Perhaps one thinks next of thë 
chemist's ability to predict that when tw 
in certain proportions and heated to 


certain new compound will result. In the field of medicine on? 
can predict the time when a wound will be healed, if he know? 
the size and shape of the wound and the 

Predictions of the same sort ¢ 
The indiv 


we nines 
© compounds are m! 


a certain temperatures 


age of the patient. 


an be made about mental activity: 
idual’s actions of the moment are the outcome of ’ 
great many conditions or factors. It is the creed of the scient 
that if we knew all the laws of hu 


. a et 
á man behavior, and if we kM 
the factors influencing an individual at the moment, we shou 
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be able to predict exactly what he would do in the next moment. 
Does this idea make the human individual simply a puppet in the 
hands of his environment? Not at all. The secret of the matter 
is that there are strong determining factors within the organism 
itself, as well as outside the organism, and the more complex the 
organism, the more important are these internal factors. To live 
at all means some degree of self-regulation, some degree of resis- 
tance against the environment, as well as a measure of indepen- 
dence of the environment. 

The Prediction of Behavior, What factors must we know in 
order to predict what an individual is going to do next? At this 
carly stage of acquaintance with psychology, we can list the factors 
only in very general terms. We may distinguish between two 
those outside the organism and those inside. Exter- 


major classes 
nal to the individual is the stimulus, which has already been 


mentioned. But the stimulus is not the only external influence. 
An individual rarely if ever reacts to only one force or object at 
atime. The stimulus is merely that part of the total environment 
that seems to the psychologist, as a human observer, to be the 
most effective element in obtaining a reaction from the organism 
under observation. 

A stimulus always arises on the background of a larger pattern 
of forces or objects, which we call the situation. What particular 
reaction is aroused by the stimulus depends very much at times 
on the situation. For example, your response to a lion met face 
to face in the street would be very different from your response 
to the same lion met face to face with iron bars between you and 
it. The relative importance of total situation and stimulus varies 
from time to time; sometimes the one is all important, and some- 
times the other, and again both share about equally the respon- 
Sibility for your reaction. At any rate, we react to patterns of 
stimulation, and rarely if ever to a bit of energy taken alone. 

In addition to the external forces provided by the situation, 
the response is determined by the individual. We must therefore 
know our individual. Is he canine, aay hes — Is he old 
or ; right or dull? We must know more. 
oF lal age a ee that is, what is he prepared to 
do at the moment the stimulus comes? Is he awake or asleep, 
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- fatigued? What is 
hungry or satiated, alert or relaxed. rested or fatigued? What 
: ' 2 et “Whi = mye o 
his mond or emotional state? Is he bent on reaching a goal t 
li , 


is i for whic > stimulus 
which the stimulus is irrelevant, or a goal for which the sumt 


S > ? i 1 also help us to know 
y be used as a means to an end? t would als 
may be used 


what he had done with similar stimuli in the past, that ie er 
specific habits he may have developed in response to this ao 7 
or to one for which it may serve as a substitute. This briel al 

general list should be sufficient to impress one with the 


great 
intricacy of ca 


sual factors in human behavior, and also with the 
great importance of the internal factors. i 
' It must be admitted, of course, that we are still a long way 
from knowing all the laws of behavior. We also lack the power ol 
knowing all the factors at the moment that are influencing an 
individual. Perfect knowledge and perfect prediction are tog 
much to ask of a scientist in any field, least of all of a psychologist» 
who deals with one of the most complicated of all units. Evei 
the astronomer, whose predictions are very exact, misses an eclips? 
by a second or two now and then, and when a new comet nears 
the earth, he is often uncertain as to just what will happen. | 

Every prediction has its margin of error. The predictions a 
a psychologist, like those of the weatherman, are usually subject 
to a wider margin of error than those made in the more exact 
sciences. But this does not destroy their usefulness as prediction® 
Some foreknowledge of results is much better than none at 4 
No one would think of giving up weather predictions just becaus® 
the weatherman is frequently mistaken. More often than not he 
is near the truth, and the more information he gains about the 
weather and its habits, the smaller will his margin of error become 


The same holds true for predictions of a psychological nature: 


Some Typical Psychological Predictions. As yet, prediction 
of human performance can best be made only in general term’ 
The forecast of all the specific details in a given situation is beyo” 
present possibilities. For example, we find that young Dona” 
scores exceptionally high in certain tests of abilities necessY 
for musical performance. We may then decide that he can 
trained to succeed as an outstanding musician, if he will put fort! 
the effort. We cannot predict from this information alone tb? 


he will play Rachmaninoff’s famous Prelude in any partic a 


>> 


Psychology and Its Methods 25 


manner or any particular program without knowing many more 
significant details. For the purposes of deciding whether Donald 
should or should not devote hours of effort to music, our predic- 
tion is adequate. 

Other questions of social importance can be answered simi- 
larly. Let us assume that we know the intelligence-test scores of 
three boys, Hans, Reginald, and Frank, all six years of age. 
Unless their environments change radically, we may look for Hans 
to be slow in school and to reach his limit for school education at 
the sixth-grade level; Reginald will probably reach his limit of 
profitable schooling in the twelfth grade; but Frank can extend 
his school training as far as he chooses to continue. All of these 
predictions, of course, have their margins of error. 

More specific predictions than these can be made, as the 
reader will find in his further excursions into psychology. Know- 
ing our individual and the condition of his eyes, we can predict 
what color he will see when a certain light stimulus is presented 
to him. Knowing an individual's ability to learn, we can estimate 
his level of skill, after a certain amount of practice, and we can 
he will forget without practice, and how 


forecast. how rapidly 
ded to regain his original peak of 


much practice would be nee 
efficiency. 

Control. Understanding of human nature also enables us to 
extent, the lives of others, as well as our own. 
For if we know the causes of an action, all we needed to do is to 
Manipulate the causal factors, and the result may be expected. 
The teacher wishes to cause her pupils to learn; the salesman 
tries to get his customer to sign on the dotted line; the minister 
exhorts the sinner to reform; the circus barker uses his bagful 
of tricks to start a stream of humanity into his sideshow. All 


these persons are obviously mpting to change the actions of 


other individuals. 


control, to some 


atte 


Tur RELATION OF PsyCHOLOGY TO OTHER SCIENCES 


It was indicated before that psychology is inti- 


mately related to physiology- In fact, it is sometimes difficult to 
draw a sharp line between them, for both deal with activities 
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of organisms. One difference is that payehology Ge aig nc 
behavior of the individual as a whole. There are other sc z ” 
however, that deal with actions of the individual as a x 10 
These are the social sciences, including sociology, puivarsuka 
political science. Further distinctions and relations nast t pa S 
be drawn. These can be best understood if we take a x ? 
time to consider the whole structure of the sciences. The ieee 
relationships of the sciences, as the author thinks of them, ar¢ 
illustrated in Fig. 2.1. 

The Structure of the Sciences. We may think of all the sci- 
ences as forming a solid structure, with a broad foundation, tye 
columns, and a capstone or superstructure. At the foundation 
are physics and chemistry. With the exception of astronomy, they 
are the oldest and most exact of the sciences. The natural units 
of physics and chemistry are the molecule, the atom, and still 
smaller particles—electrons, protons, neutrons, and mesons. 1 
universe is said to be composed of these elemental units. Al 
phenomena are manifestations of these units in their inip 
variety of groupings, organizations, and interactions. Physics 
and chemistry study the universe, not c 
its materials form a stone, a rose 
dust. Very appropriately these scie 
tion of all other sciences. 


. ther 
aring particularly wheth¢ f 
» a human being, or a heap ° 
s ae 
nces are regarded as the founda 


Sciences of the Environment. The column at the left in 
Fig. t study the universe, and a 
of man. They are concerne! 
environment, to which he must adjust 
himself and which he may exploit to his own advantage. The more 
he knows about his environment, the more independent he is ol 
its dangers and its discomforts, and the greater use he can mak? 


of it. His most immediate contacts are with the gross objects 1” 
that environment. A more ex 


i 1 iy 

act study of those objects and the! 
behavior leads him into the sciences of physics and chemistry’ 
Thus the “environmental” 


: E : ¿to 
Sciences are continually going back t 
physics and chemistry in order to explain their phenomena. 


2.1 represents those sciences tha 
particular the earth, as the home 
with man’s material 


Sciences of Life. The column at the right represents a verf 
logical sequence from the lowest living forms to the highest 
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leading step by step from the physical sciences to the social 


4 sciences. Botany, dealing with plant life, and zoology, dealing 
gy, dealing 
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Ficurr 2.1 The structure of the sciences. 


With animal life, have as their natural units the living cells, 
Organs, and total organisms, each a higher organization of the 
g 


unit preceding in the list. 
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The Mental Sciences. Along with psychology. esthetics 1S 
listed as a mental science. The inclusion of esthetics must ig 
with some hesitation. Esthetics has been concerned primarily 
with the study of beauty. Insolar as it is devoted to answering 
the question of what should be the standards of beauty, a 
not a natural science. Science is not adapted to giving direct 
information about standards or values of this kind. On the 
other hand, things are beautiful or not according to how people 
react to them. Esthetic reactions are phenomena of behavior, 
hence are subject matter for scientific description. It is in this 
sense that we can speak of a science of esthetics. As a science, it 
might well be regarded as a special branch of psychology. 


The Social Sciences. The social sciences deal with the most 
complex phenomena of all. It is difficult enough to understand 
the human individual apart from his social behavior; it is all the 
more baffling to try to bring order and simplicity into the intricate 
patterns of social interchange. The social sciences rest on both 
columns of our symbolic structure (see Fig. 2.1). Anthropology: 
the science of man, economics, and, to some 
science, cannot understand their phenomena 
geographical factors that affect human beings. 
particularly sociology, can afford to ignore the 
dividual behavior, as revealed by psychology. 
men who form and maintain social 
of mental life in general. 


extent, political 
aside from the 
None of them, 
principles of in- 
The behavior of 
institutions obeys the laws 


Economic behavior is but the attempt 
of man to gratify certain needs of life by the 


process of interchange 
of commodities and services with others. 


Political behavior 15 
but the attempt of man to organize and to regulate masses of 


his own kind by means of organized government, to the mutua! 
advantage of himself and others. Economic and political behavior 
too, are but special expressions of human mental life. To this 
extent, psychology may be regarded as basic to the social sciences 


just as physiology is basic to psychology, and, in turn, as chemistry 
is basic to physiology. 


How Psycuoitocy Discovers Facts 


The critical student of today is not w 


i illing merely 
to take the conclusions of science that are handed t 


o him. This 


R the plodders, the planner 
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attitude is a most hopeful sign. A good student of science, like a 
is “from Missouri”: he wishes to be shown how 


facts and conclusions are arrived at. It is most important that 
of its methods, for the reason 


good scientist, 


the student of psychology be aware 
awn between common-sense psycho- 
This will be dificult enough at 
to know the difference between 
psychological facts. 


that a distinction must be dr 
logy and scientific psychology- 

all times, but it will help some 
scientific and unscientific methods in getting 
One of the oldest and least sci- 
entific methods depends almost entirely upon speculation and 
conjecture, This is the traditional method of the philosopher, the 
village sage, and of the charlatan character-analyst. It depends 
upon a minimum of observation and a maximum of speculation. 


It is the method of those too lazy or too lacking in interest to 
tically or otherwise, and who have an 
of reasoning to solve all 


The “Armchair” Method. 


ather . 

E ler the facts systema 
Xaggerated faith in their own powers 
problems ye 

Problems and to answer all questions. 


example is the case 
shape of head, face, body, and 


as follows: Blonds come from 
nd the environment is 


A very appropriate of a certain writer on 
the reading of character front the 
hands. One of her arguments is 
northern climates where life is difficult a : 
Stimulating, Therefore they have evolved into a type that is 
Aggressive, active, restless, fond of variety, practical, matter ob-fact, 
and material. On the other hand, brunets have evolved from 
ancestors who lived in the warm climates where life is easy, mono- 
tonous, and not exacting. Brun therefore slow, easy-going, 
hateful of change, introspective, cal, and religious. ‘The 
blond, consequently, is suppose 1 in larger numbers 
among the speculators, promoters, o 


traveling salesmen, while the brunet shot 
s, the scientists, a 


ets are 
philosophi 
1 to be foung 
reanizers, advertising men, 
ld predominate among 
dministrators, and the 


like. On the very slim basis of a single fact, a whole list of traits 
is dogmatically assigned to blonds and another list to brunets. 

_ No doubt the less scientific individual will either be swept 
into an attitude of belief by the seeming plausibility of the 
argument, or, if he disagrees with the assertions about blonds 
and brunets at all, he will be likely to meet them in one of two 
Ways. He will argue to the contrary, with probably little better 


tw 
ty 
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basis than that of his opponent, or he will cite instances ol 
people he knows who are exceptions to the supposed eae i 

Present-day psychologists do not shun entirely the use x 
speculations. They indulge in speculations on two oreen, 
One of these occasions is when they are preparing to make some 
new observations and the other is after the results are m and 
interpretations are in order. 

The Anecdotal Method. ‘This method is seen in the citation 
of specific instances of casual observation in order to prove a 
point. Suppose the question arises as to whether horses tan 
distinguish colors or whether they are completely color-blind. 
One member of the group discussing this question says he 1$ 
sure horses can discriminate between colors, because he knows 
a milkman’s horse, who, when left to his own guidance, manages 
to obey the traffic signals. Approaching a red light he stops 
and waits for the lights to change; approaching a green light 
he continues on his way. This is enough to convince the un- 
critical person that horses can tell the difference between red 
and green. But is it really convincing? The student with imagina- 
tion thinks of reasons why this one instance does not prove the 
rule. The horse might have responded to other traflic and not 
to the lights at all. He may have learned to react to the positions 


of the lights and not to their colors. He may have learned tO 
respond to differences in brightness (one 


darker) rather than to colors as such. 


others being ruled out, not by argume 
the case, we may we 


light being lighter m 
These possibilities g 
nt but by known facts ° 


ll conclude that the horse can discriminate 
between red and green, but only then. 


Before generalizing PY 
concluding that all horses can discriminate all colors, we should 
have to try out other horses and other pairs of colors. 


The Experimental Method. ‘The most dependable way of 
obtaining facts is the experiment 


: al method. Briefly, this means 
the observation of facts under controlled conditions, Supp” 
we had taken seriously the assertions of th 


r i e character analyst Co™ 
cerning the differences between personality traits of blonds a” 

: : t 
e assertions to the tes 
ach assertion as merelY 


brunets. Suppose we wished to put thos 
of careful observations. We thus treat e 
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s a guess as to some genuine relation 
rified when further observations 
based upon some preliminary 
usually upon both. 


a hypothesis. A hypothesis i 
or fact that we expect to find ve 
are made. The guess is, of course, 
observations or upon a rational basis, 


A Scientific Study of Blonds and Brunets. How should one 
proceed to test the hypotheses concerning the supposed personality 
traits of blonds and brunets? One could take notebook and 
pencil in hand and set out to find distinct blonds and brunets. 
could determine whether the 
hypotheses. To assure 
unets, one could con- 
of each type were studied. The propor- 
udged as aggressive could be tallied 
the brunets, to see whether there 
expected direction. The two 
traits in which they 


fhem et : 
When cither type was found, one 
individual had the traits demanded by the 


a generous sample of both blonds and br 


nue until two hundred 
uon of the blonds who were j 
and also the proportion of 
IS a significant difference in the 
classes could be compared similarly in other 
are supposed to differ. 
We still, however, dc 
Pose, by chance, the invest 


ntific experiment. Sup- 
igator of this problem collected mostly 
males among his blond group and mostly females among his 
S as is often true, the average male is 
yale, in the population being 
t blonds are more aggres- 
ike a verification of the 
tor of sex difference has 
In an experiment on 
mber of the two sexes 
sexes should be treated separately. 
be controlled, lest one group 
ye other. Should this occur, 
a difference in age might 
ue to the blond-brunet 
robably be controlled 
evel, and amount of 


) not have a scie 


brunet group. Suppose, 
tee aggressive than the i 

udied. It would therefore app°a" tha 
would look | 
fac 


average len 


Slit brunets, which i 
thesis. The trouble 15 that the 
npr been controlled or kept constant. 

tiig problem, there should be an even nu 
two 


De 


M the two groups or the 
The factor of age should also 
age than tl 
caused by 
that it is d 
hat should p 
cio-economic l 


e we can draw 
traits associated with 


groups of in- 


have a higher average 
a difference in personality 
give the false impression 
difference. Other factors t 
include educational level, $O 
Vocational experience. Befor f 
are beyond contradiction about personality : 
dark or light hair and skin, WE must have two 


conclusions that 
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ý — l 
i i ssible r > one respect, anc 

dividuals who differ, if possible, only in the I 

in whatever traits follow from that difference. 


An Experiment on the Causes Affecting age 
sider another example, this one from es ee 
Suppose we wish to know the causes of high ig “a or Ar 
measured by grades earned in college courses. We et on 
among the determiners of scholarship are level of inte ane 
sex of the student, amount of study, time given to student ac 


Worry 


Hours of Hours of 
outside social 
employment octivities 


about 
the 
future 


Time given to 
student 
activities 


The Fá P. Fá 
independent 7 Š 
Í CAPTATE p t t 
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FIGURE 2.2. The general plan of 
variable"—in this case scholarship as indic 
affected by a number of “independent v 
time devoted to student activities, is 


a r pa . “depent 
an experiment, showing how the “depe! 


: h „is possibi 
ated by grades in school courses—is pe 
ariables.” One of the independent vari 


A nesi 
allowed to vary systematically while the oF 
are held constant, 


ties, time given to self-support, 
carried. It is customary to call th 


scholarship record, the depe 
relationships is 


5 = se 
e effect or result, in this © 
illustrated in Fig. 2.2. As some of the caus? 
factors increase, they tend to raise the level of scholarship. 
some of the others increase, they tend to lower the level 
scholarship. r: i i in Fig. 2° 

2 p. The former factors are given plus signs in Fig- 
and the latter are given minu 


1s Six tion 
i igns, to show our expecta 
Until we complete the exper 


tent 


«a [lest 
ab f 


its 
and number of course u” 


F A ot 
ndent variable, The entire set 


r cP 
iment we cannot be sure whe 
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ones have positive effects, which have negative effects, and which 
have neither. 

We must study the effect of each factor in turn, and while 
we are studying its influence we must keep all the other factors 
constant. For example, while studying the effects of time devoted 
to student activities, we choose students who vary all the way 
from none at all to those who spend a maximum amount of time. 

Ideally, of course, we should use the same students who in 
different school terms indulge in different amounts of student 
activities, everything else remaining the same. Actually we cannot 
satisfy this ideal, so we do the next best thing. We use students 
of comparable abilities (and who are also comparable in other 
respects) who vary in amounts of time in student activities. 
We call the factor of student activities the independent variable. 
It is the variable that the experimenter varies systematically, 
other things being equal, watching for resulting charges in the 
dependent variable. Then, if there is a consistent increase or 
decrease in scholarship rating that follows along with an increase 
in amount of time spent on student activities, we can conclude 
that there is a real connection between the two. We can decide 
that any apparent agreement between scholarship and time spent 
in student activities is not due to any of the other factors. We 
could say that, other things being equal, the more time a student 
spends in student activities the higher (or lower) will be his 


scholarship. 

Reaction-Time Experiments. 
make a reaction to a stimulus for which he is prepared? This 
question has brought about many an experiment in psychology. 
A simple form of the experiment is as follows. T he subject whose 
reaction time is to be measured is seated comfortably in a chair. 
His forefinger is poised ready to press upon a telegraph key. He 
is instructed to press the key the moment he hears a click. By 
means of a delicate clock, the amount of time elapsing between 
the stimulus and the response can be measured very accurately, 
in fractions of a second. This is possible because the moment 
the experimenter presses his key to produce the click, the clock 
starts, and the moment the subject presses his key in reacting, 


the clock stops. 


How quickly can an individual 


General Psychology 
34 


Suppose that, for the moment, we are interested in han ge 
whether the kind of stimulus makes any oe : ser 
subject react as quickly to a flash of light as he we to ¢ aoe n 
To return to the previous description of an pae = 
the independent variable, and what is the dependent ia prai 
In this experiment, the kind of stimulus, whether it is l 3 rae 
or a sound, is the independent variable. he reaction ye ai a 
dependent variable. Factors that we try to hold omman w ada 
are applying either kind of stimulus would include the streng 


FicuRe 2.3. A typic 
kinds of stimuli— 


tarios 
al set-up of apparatus used in a reaction-time experiment. ee 
light, sound, touch—can be administered to the experime 

subject who responds by pressing a key. 

. k 
of the stimulus. We would not employ a strong light and a e 

. h bi -engt 
sound, or a weak light and a strong sound, for fear that streng ‘i 
of stimulus, as such, would affect the reaction time. Effort a 
another factor that we would try to control within the subje? 
himself. We would impress upon the 
giving maximal attention to the task 
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sound will be quicker than those to light. But, occasionally, 
he will have a quicker reaction for the light stimulus than for 
the sound. For example, the same individual who has made ten 
reactions to each stimulus might have reaction times as follows 


(they are given in terms of milliseconds, or thousandths of a 
second) : 

To light: 192, 187, 902, 183, 194, 201, 178, 183, 191, 187. 
170, 162. 158, 174, 158, 161, 186, 163, 153. 


To sound: | 


While the times for reactions to light are mostly longer, three of 
(188, 178, and 185) are shorter than the longest one for 
While the reactions to sound are mostly 
(186) is longer than the shortest reactions 


them 
reaction to sound. 


shorter, one of them 
to light. In other words, single reactions to sound are not always 


shorter than those to light. We therefore resort to a comparison 
of the two averages. Add up the first row of numbers and divide 
by 10, and the average is exactly 190. Do the same for the 
second row, and the average is 165. We can now say that for this 
subject the average reaction time to light is 25 milliseconds 

£ i “tT i a Te z 7 
longer than the average reaction time to sound. We take this 
to be the typical difference between the two kinds of reaction. 


This subject runs true to form, that is, most individuals show 


about the same average 
these two kinds of stimuli. 


are usually still quicker than those to sound. 
The experiment could be varied in a great many ways. The 


independent variable could be the strength of stimulus. Using 
a sound that varied in ten to twenty steps all the way from a 
mere click to a gunshot, will there be a difference in average 
reaction time? As might be expected, the stronger the stimulus, 
the shorter the reaction time; the two variables are inversely 
related, in that, as the stimulus increases, the time of reacting 
iende to decrease, We might ask whether reaction time changes 
with age, and then the factor of age becomes our independent vari- 
able. Experiments show that the reaction time to the same stimulus 

hildhood and youth, comes to its 


decreases with age during € A A c 
and later increases during middle 


minimum in the early twenties, 0" : i 
age and beyond. The stimuli might be changed from simple 


difference between reaction times to 
Average reactions to touch stimuli 
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lights and sounds to letters, spoken words, or printed words. The 
reaction movement might be varied to use any particular muscle 
groups, including the muscles of speech. In fact, reaction time 
can be measured for almost any kind of stimulus followed by 
almost any kind of response, with systematic variations in the 
stimulus and with various degrees of learning or practice of the 
stimulus-response sequence in question. 


Statistical Methods. Even the best experiment must be re- 
peated a number of times in order to be sure that a similar result 
will be obtained under the same conditions. The more often the 
outcome repeats itself the more certain we feel that it will 
always so occur. Most results are tallied and summarized before 
conclusions are drawn. Here statistical methods come into use. 
It is very difficult in psychological experiments to know before- 
hand all the causal factors. It is very difficult, many times, to 
control all of them even if we recognize them. Results are not 
thoroughly consistent because of this. Statistical methods, for- 
tunately, enable us to decide how much we can depend upon our 
results, even when we have not recognized all the causal factors 
and have not controlled all of them. 

Not all questions about mental life can be 


test as yet. This is even more true of 
social sciences. 


put to experimental 
questions arising in the 
In either case, all we can do is to gather data, 
submit them to statistical analysis, and draw the best conclusions 
we know how. In other words, there are many investigations 


that are almost purely statistical in nature, for the experimental 
controls are far from complete. 


Clinical Methods. Clinical psychologists were mentioned in 
the first chapter. To the clinics come indiv 
Many different procedures 
treating cases. 
that are 


iduals of many kinds. 

are employed in diagnosing and 

There are certain standard procedures, however, 
, 


utilized with many patients. Some of these are standard 
psychological tests. One test may be given to determine the level 


of intelligence, another to determine the level of educational 
za 


achievement, and still measure certain personality 


r each person who is served 


another to 
traits. Detailed records are kept fo 
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by the clinic. Such a record usually includes a case history of 
the individual. 

A case history contains systematic information of the in- 
dividual’s past. The facts are obtained from parents, teachers, 
social workers, and others who have known the person. While 
the primary purpose of such information is to find some course 
of treatment that will aid the individual in adjusting himself more 
adequately to life, the data often throw light upon general ques- 
tions of a psychological nature. Like facts gleaned from medical 
Practice, in themselves they do not settle the answers to problems, 
but they suggest important hypotheses upon which the more 
valid methods of experiment and statistical analysis can be 
focused, 

Genetic Methods. Genetic problems are those having to do 
With srowth or development. We not only want to know what 
People are like but also how they got that way. This means that 
We need to study individuals day by day, month by month, and 
year by year, noting changes that occur in them. Test procedures 
are valuable in this type of study. The growth and decline of 
any abilities for which there are systematic tests can be followed 
up by means of tests. . 

Direct observation, cither with or without experimental con- 
trol, is another approach. At a nursery school where children 
from 2 to 5 years of age come every day you may find a psychol- 
Ogist, Stop-watch in hand, pencil and notebook nearby, jotting 


down notes about Jean or Robert day after day. A one-way 


Vision screen sometimes separates child from observer so that 


the child may be observed without his realizing it, The special 
Problem might be the development of participation in social 
behavior, of self-reliance, or of the child’s fear or anger responses. 

he result is a running picture of the growing child and his 
behavior. Motion-picture records are sometimes kept, some with 
Ultrarapid camera to make possible the analysis of quick-moving 
behavior into its constituent patterns. 

The experimental and statistical methods are often brought 
into genetic studies. For example, the psychologist might be 
interested to know, what effect a certain kind of treatment has 
on the development of aggressiveness 1n a too-submissive child. 
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Two matched groups of children of similar age would nh oa 
both with about the same average “score on the aggressiv AA 
missive scale. One group is given the special sig An oe 
other not. The first is known as the experimental group a : 
the latter as the control group. Tests of the ——— 
missive trait would be made from time to time and the < 
groups would be compared. Any significant difference cou 
then be attributed to the special training. 


SUMMARY 


Psychology is defined as the science of mental activity O 
i iviti icti miche, ys, ae b 
organisms. Mental activities are distinguished from others by 


the fact that they tend to unily or integrate the individual and 


to refer to the interplay between the individual and his environ- 
ment. Two connecting links between. the individual and hi 


environment are his receptors, or responding structures, and his 

effectors, including muscles and glands. ; 
Like other sciences, psychology aims to understand its subject 

matter thoroughly, with emphasis upon the human individual. 


From understanding follow the power to predict and the power 
to control human actions. 


Among the sciences, psychology is most intimately related to 
physiology and zoology on the one hand and to the social sciences 


on the other. It depends upon physiology for the explanation 


of many of its facts, because mental activity depends upon bodily 
structures. 


In turn, it is basic to the social sciences, because 
social phenomena represent vz 


arious types of human behavior 
for which there should be 


psychological explanations. 
There is an important distinction to be made between scienti- 
fic and unscientific methods of discovering psychological facts- 


We cannot depend upon pure speculation or upon casual, every- 
day observations of human and anin 


nal behavior to give us valid 
facts about mental activity. The most reliable method for un- 
covering such facts is the experimental method, in which observa- 
tions are made aga 


in and again under controlled conditions: 
When we cannot make experiments we resort to f 


acts obtained 
from a systematic collection of data—for example, 


from clinical 
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practice. Statistical procedures help us to decide what data mean, 


and what they tend to prove or fail to prove. 


QUESTIONS 


l. Draw up a list of human activities in which psychology is espe- 
cially interested, a second list in which physiology is especially inter- 
ested, and a third list in which both psychology and physiology are 
interested, 

2. “To what extent would psychology be interested in plant life? 
3. Show that a physiologist, a psychologist, and a sociologist would 
all be interested in a study of the art of public speaking. 

or and against classifying psychology as a 
al science, and as an independent science. 
dictions of behavior that you or 
point out the bases on which 


_ 4. Give arguments fe 
biological Science, as a soci 

\ 5. Give some examples of pre 
f others have recently made and uy to 


ihe menan 
he predictions were made. ; 
control of behavior that you have 


6. Giv ‘s of the 
5 ive some examples 0 yeu 
: or methods were used? Try to 


observed recently, What knowledge 
explain why they worked or failed to work. OTA 

T. ‘Give some examples of economic and nara Tena a 
Suggest Wherein a knowledge of _< would help to understand, 
Predict, or contr » behavior cited. ‘ E" 

8. De =e pie ireen to show heike _ ag pont 
“re better or worse than short lines for efficient reac = ; vas vari- 
ables would you need to keep constan What is the dependent vari- 


l able and what is the independent vari 


able? 
question 8 might have been at- 


; a. § a -the problem in r 
‘ Suggest how the probl id by the “anecdotal” method. 


lacked by the “armchair” method at 
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CHAPTER III 


An Organism Develops 


j l. ATTEMPTING tO understand an adult human 
being and his behavior, or to understand a youth or a child, for that 
Matter, it is always illuminating to see how he got that way. In this 
chapter we will take a quick look at the human organism, at 
important for behavior, and at the way 


leas 
ast those aspects that are 
We shall note something 


in whic oe te 
~ Which a human individual grows. 
about the behavior of the individual before his birth and, after; 


how hi 
W his behavior develops thro 


ar ‘ k ‘ 
ad, learning; and how his heredity 
d of person he is. 


ugh the processes of maturation 
and his environment contri- 


bute : : 
te to making him the kin 


T 
HE Nervous SYSTEM 

y, or behavior, is so intimately con- 

t with the entire nervous system, 


that it will pay us to examine that system before going further. 


Our inspection will be only a general one, with an emphasis 
Upon those parts that seem more significant to the student of 


Psychology. 

It was stated before that ™ 
To unify the individual, and (2) to adjes 
Ment. The nervous system is the very init 
device that makes both of these goals possible. 


n Mental activit 
€cted with the brain, in fac 


ental activity has two uses: (1) 
adjust him to his environ- 
cate communication 


41 


General Psychology 
42 


The Central Nervous System. The major part of wi — 
munication is carried out by means of the ret — 
system. This system is composed of the brain, the spina hes a 
and the nerves extending from them. The general p a i 
shown in Fig. 3.1. The brain and spinal cord act as ne 


Ficure 3.1. A general view of the centr: 


in 4 
al nervous system. (After H. N. Martin, 
C. E. Skinner, Readings in Psy: 


chology, Farrar and Rinehart, Inc.) 


ae “ ” > . - e 
centers, receiving messages” or impulses coming in over th 


ae e 

afferent or sensory nerves, and sending impulses out over th 
z c thë 

efferent or motor nerves. The spinal cord and much of th 


VS 
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lower part of the brain also serve to carry impulses to and from 
the higher brain centers. Within the nerve centers are the 
mechanisms for receiving and sending, and for directing in- 
coming and outgoing, impulses. 

We cannot say that every stimulus 
response. It may set off a response that is delayed for a few 
Seconds, for minutes, or even for longer time intervals. It may 
Not arouse any observable response at all. But the typical pattern 
of any sample of behavior contains the following sequence: 
(1) a stimulus, on the background of a total situation; (2) 
excitation of receptors or sense organs; (3) ingoing impulses 
Over afferent nerves: (4) a “choice” or adjustment in some 
nerve center or centers: (5) outgoing impulses over efferent 


obtains an immediate 


nerves; and, finally, (6) the response of effectors. This formula 
mplies that the brain itself initiates no activity; that it lies 
in Wait for something from outside itself to stir up activity. 
This has been the prevailing belief, but it may not be the 
entire story, as we shall see in connection with the phenomenon 
Of “brain waves,” which are described later in this chapter. 


The Autonomic Nervous System. In addition to the central 
Nervous system, and attached to it, is the autonomic system. 
This System is a link between the central system and the internal 
body organs, particularly. Its special importance for psychology 
1S in connection with emotional behavior, which will be treated 
in Chapter VII. The autonomic system 1s described there. 
kind of receptor, like any bodily organ, 
a limited number of these cells are 
are capable of responding to 
the nerve centers. For 


_ The Receptors. Every 

15 made up of cells. Only a t 

aig receptor cells, that 15, E 
Muli F sending impulses towar i i s 

eanpin, a lenge pat er da eye or ie can = arais ak 

8 to take the energy supplied by the 

t into patterns of stimulation to 


n ~ £ 
€ applied to the receptor cells. The noes, tira eda 
Sye focuses an image of the environment upon t abe seeding 
* the back of the eyeball. ihe ta — sends its own 
receptor cells packed very cl i 
Message” inward toward the br 


a z x -PE 
Pharatus whose business 1t 15 
ec $ 
‘vironment and to arrange i 


ose together. 
ain. The brain must take the 
ain. 
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thousands of impulses coming into it at the moment and create 
the picture that we actually see. o ; 

Every kind of receptor is designed to be supersensitive to pne 
kind of physical energy, and to be rather insensitive to other 
kinds. The receptor cells in the eye are supposed to be especially 
responsive to light waves, though it is quite probable that they 
do not respond directly to light energy. 
first affects chemically some material th 
cells, and that these chemical changes 
cells to act. 


It is thought that light 
at surrounds the receptor 
actually cause the receptor 
While the internal parts of the ear are said to be 
supersensitive to mechanical vibrations, even here it is possible 
that the vibrations must first be transformed into chemical effects 
before the receptor cells can start 


impulses going toward the 
brain. 


The receptors for smell and taste respond to chemical 
effects from substances that come into direct contact with them. 


The Nerve Impulse. When you accidentally jab your finger 
with a pin, and a sudden sharp pain warns you of the injury: 
the pin does not arouse a pain immediately in the finger; no 
pain is carried to the brain; and there is no pain in the brain- 
There is pain in your finger; that cannot be denied. But how does 
it get there? What actually travels from your finger to your brain? 
What happens in the brain to produce the pain you feel in your 
finger? Could there have been any pain in the injured finge” 
without the cooperation of the brain and its nerves? These are 
questions that will occur to the inquiring student. We cannot a$ 
yet answer all of them, but We are sure of the answers to some 

An Impulse Is a Kind o 
open up one of the nerves tH 


out for inspection a single n 


f Energy. Suppose that we could 
Nat connects finger with brain, pull 
erve fiber and examine it while pain 
d we see? We should find: 


Chemical tests would 


been chemical changes, and other tes! 
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would show that there had been some slight fatigue, in that the 
fiber would not do as much work later as it did when first 
stimulated. 

The most interesting facts come to light if we attach a very 
sensitive galvanometer to the acting nerve fiber. We find two 
important facts: (1) That the nervous impulse is an electrical 
phenomenon, or at least electrochemical, and (2) that there 
is not a steady, continuous flow of electrochemical changes along 
the fiber—the flow is intermittent. There is a succession of 
discharges sweeping along the fiber. The number of discharges 
Per second may be as few as 10 or as many as 100 or more. ! * 


Impulses All of One Kind. The discharge over a single fiber 
is of the same kind of energy no matter where it is found; whether 
in a sensory or motor nerve; whether in the optic nerve or in 
the auditory nerve. How is it, then, that some impulses give us 


colors and others sounds? Why do some result in conscious 


EXperience while others result in muscular contraction without 
consciousness? The explanation is that the result depends upon 


where the impulse is going. Impulses arriving in the higher brain 
. ei If they arrive at one region in the 


Centers give pi sations 
“> Sive rise to sensations. : kA i 
5 n . a ny 
brain We see lights and colors and objects; il a eee at 
d n = sA rer a 
‘Nother place, we hear sounds. If they go more direct y through 
lower brain centers and merely proceed outward into motor 
nerves, we are likely to get movements without sensations accom- 
Panying or preceding them. 
The Speed of Impulses. The speed of the nervous impulses 
h r : ‘no question. At one time it was thought 
3S presented an interesting ques 


i : i d. Now we know that they 
that they traveled at lightning Spee i ei 
more slowly even than an ordinary 


trave] 1 
More slowly; much ou tees 
Clectric current ee this in turn travels much more s y 

M- 
light or radio waves. The s 
the nerve fiber. In man the m 
Per second. Other speeds vary 


2 
Second in the smallest fibers. 
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Responses of the Motor Apparatus. Muscles contract ee 
receiving impulses from motor nerves. A single enan i : i 
ctivate as many as 150 muscle cells or more. A muscle pene 
peel in a state of continual or tonic contraction by 10 jenere = 
ser second from the nerve fibers. W hen we are awake coheed 
ee of our skeletal muscles are kept in this mildly simi 
or tonic state. This maintains our bodily posture, siting ka 
standing. When we move a limb the frequency ol Gra 
from each single nerve fiber usually lies between 10 and a 
per second, though under vigorous contraction the eguen 
may rise to 50 per second and higher. Most muscular responses 
are complex patterns of contractions in rel 
The coordination of these contractions into well-regulated pat- 
terns with proper timing is the work of the 


ated muscle groups: 


brain. 

Glandular Responses. Effe 
including those with ducts, lik 
glands, and those w 


rent nerves also activate the glands: 
e the tear glands and the salivary 
ithout ducts, like the thyroid gland. The 
ductless glands are particularly of interest in the study of per 


: ie : il 
sonality, so a description of them has been postponed unt 
Chapter XXII. 


Levels of Nervous Function. One 
brain is its system of levels, one 
This is not a surprising ar 


striking thing about the 
supcrimposed upon the other 
rangement when one remembers that 
rgone a long process of development 
ous centers that remind one very clearly 
of the nervous systems of earthworm, frog, and chimpanzee 
Nature is always conservative, As new and better brains were 
invented, each being added to the old, 
discarded. They w 
service under the 


the human brain has unde 
Our brains possess nery 


the old brains were no! 
ere preserved and made to continue to do 
management of the new. There have bee” 
a number of apparent additions to the h 


uman brain, but for ou? 
purposes, it will suffice to mention only three main levels, CO™ 
responding roughly to three main levels of mental activity °" 
adjustment. These levels may be labeled as follows: (1) Refle* 
level, with nervous centers in the spinal cord and the brain ste™ 
which is merely an extension of the spinal cord into the lowe 
part of the brain; (2) the “old-brain” level, with nervous cente™ 


—————eee 
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below the cerebrum; and (3) the “new-brain” or cortical level. 
These levels will be discussed in turn. 


The Reflex Level. A reflex adjustment is a relatively simple, 
prompt, and dependable reaction to a relatively simple and local 
stimulus. An object approaches your eye quickly and you blink; 
a sharp, loud sound occurs and you give a startled jump. An 
irritation inside your nose brings a sneeze; an irritation in the 
windpipe brings a cough. A hammer blow just below your knee 
cap brings forth a kick of the leg, a response that we call the 
patellar reflex. Other common reflexes are hiccoughing, yawning, 
vomiting, swallowing, sobbing, smiling, wincing, and the like. 
Most glandular responses are reflexive in character, for example, 
salivation, perspiring, and shedding tears. 

While a reflex is a most dependable response, it is by no 
means an isolated and constant unit. Knowing that the appro- 
Priate stimulus for a reflex response is presented, one can fully 
expect the response to come. But it may actually fail to come, or 
it may come to various degrees even though the stimulus is the 
Same. Neither is a reflex to be expected in every individual 
under the same external conditions. For example, among 217 
individuals tested for the patellar reflex, eleven of them, or 
About 5 per cent, lacked the reflex entirely at the time of the 
test, 3 Many internal conditions may alter or modify the same 


reflex: fatigue, relaxation, tension, problem solving, distraction, 
gue, relax ' 
and a few others. 

The Levels are Interdependent. The point is that ~ reflex 
Activity is influenced somewhat by what is going on elsewhere 
in the nervous system. No reflex occurs in complete isolation. 
interdependent. Furthermore, 


All parts of the nervous system are INU isteti ioe 
higher levels is so complete that anything 


the inter > the 

¢rplay among the é š , 

like a ak jellies at those levels is all but lost in the utter 
Complexity of things. 

The “Old-Brain” Level. The parts of the brain included in 


F ` to y Joti at in Fig. 3.2. 
this main level are best seen in Fig. 3.2. Notice that ~ y s 
We have a section of the human head as if cut exactly through 
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of the 
be seen here has 
like most of the 
Included in the old brain are 
rebellum (C), thalamus (E), hypothalamus eE; ate 
meigi striatum (S). Each is an im 


ey with 
portant nervous center wit 


i ting > right half 
iddle. We are therefore looking at the right 
> dle. ae ing at 
ee the inside. Almost everything to 
ni > i hae A 
= ct duplicate in the left half. The brain, 
its exac i oe 
body, is bilaterally symmetrical. 
; 


fairly well-known functions. 


The Thalamus. At the 
heart of the old brain is the 
thalamus. This is the chiel 
receiver of incoming impulses. 
Tt serves as a relay station 
sending on to the 
afferent 


y 
X 


A 
Gas) 


cerebrum 
impulses that it re 
ceives. The thalamus is also 
a receiving agent for the hypo 
thalamus and for the striatum: 


The Striatum and the 


5 is 
Cerebellum. The striatum ! 
PPINAL CORD the chief coordinator for out 
FIGURE 3.2, Diagram of the human brain 
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amus (T), hypothalamus 
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ternal bodily reactions, I 
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al processes Of the body functioning i? 

a balanced manner, It keeps in close touch with the enera 
Condition of the body, its temperature = 
its various needs, ' 
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The hypothalamus has a two-way communication with the 
cerebrum. Thus, the cerebrum can interpret external situations 
as being dangerous or harmless, determining whether or not the 
hypothalamus should be excited. The hypothalamus can also 
report back to the cerebrum concerning its own activities, send- 
ing its impulses upward over other sets ol fibers. 


The Cerebral Cortex. The most significant part of the cere- 
brum is its outer covering of gray matter known as the cerebral 
cortex. Only a few millimeters thick, if its many deep wrinkles 
were ironed out, this layer of gray matter would cover an area 
of several square feet. 

It is estimated that the average human cortex alone contains 
about 12,000,000,000 neurones. Under the microscope it will 
be seen that these neurones are very richly supplied with branches. 
Uhe possibilities for the interconnections among these 12 billion 
cells, and between the cortex and other levels, are unthinkable. 
A study of the cortex shows that each part is well connected with 
other parts by means of association fibers. ` It is connected with 
lower centers in a two-way communication. The two hemispheres, 
right and left, are well connected with one another. 

All in all, the cerebral cortex would seem to be in a position 
to become master of the situation. And yet, like an efficient 
Master, it turns the more routine operations over to lower centers, 
So long as they can manage those operations satisfactorily. In fact, 
Many of the lower nervous activities are entirely beyond voluntary 
Control. One could not gees y eonia his own blood 
Pressure, stop his heart, or prevent breathing for more than a 


short time. 

ation of Functions in the Cortex. Piaelise 
tensive study of the cortex has mae ies ‘Gar hl weber we 
its parts have to do with mental activity. a ae n en 
cortex into sensory, THOLSE, os ena Gd 
The sensory areas receive impulses oe scat a ce 
fibers. The motor areas are oer = = association sareas. 
that are going to end in muscles or g y : ee ee 
Which occupy about three-fourths of th eee ee 
to have no other function than to conne 
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support and correlate the actions of the sensory and motor areas. 
The locations of Sensory and motor areas are shown in Fig. 3.3. 


The Sensory Centers of the Cortex. First, let it be said that 
the sensations that we experience do not 
areas. Sensations, as observed 
experience them. 


take place in these 
Introspectively, occur where we 
Lights and colors occur be 


fore our eyes: sounds 
in the space surrounding us; 


felt sensations occur within or on 
our bodies. How some electrochemical 


actions in our brains 
generate colors or sounds outside our br 


ains is still a deep mystery. 
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when a certain pattern of light stimulates the retina, and a 
Certain Pattern of nerve impulses consequently leaves the retina 
Over the optic nerve, there will arrive at the visual cortex a 
faithful duplicate of that pattern. + “The only difference is that, 
Whereas the retina is a smoothly curved surface—it has to be 
Smooth in order to receive the physical image projected upon 
it—the visual cortex, by comparison, jg badly distorted in its 
many folds. But this apparently makes no difference. Orderly 
arrangement of the Visual Picture-to-be is the important thing. 

Besides secing mere light and color, we also see pattern or 
pattern to mean something. It is 
thought that this further elaboration of what we see depends 
more upon the cortex neighboring Upon the visual center, but 
farther forward in the occipital lobe, Higher elaborations, such 
as thinking about the visual pattern, would bring in more of 


form, and we interpret the 


distant Parts of the cortex. 


(2) The Auditory Center. The primary auditory center is 
located just below the Fissure of Sylvius, and its Secondary area 
is located in the immediate neighborhood, The primary area 
is said to generate sounds, as such, while the secondary area gives 
elaboration and meaning to them. The understanding of spoken 
Speech is said to depend more upon a neighboring area a little 
More removed from the primary center. 

(3) The Somesthetic Center. The fold of cortex lying just 
chind the central fissure is the center for bodily sensations, or 
the Somesthelic area (see Fig. 3.3). There is strong evidence that 
there is a close correspondence between points in this area and 
Points in the entire body.’ Just as the visual cortex duplicates 
the retina, this region of the cortex duplicates the lagen ol 
"Cceptors covering the entire body. Presumably, the cortex bis 
the Tear of thie xomnnethitin area comans the SEEUEEURES for 
elaborating upon what we feel, but there is no good evidence 


available for this. 


(4) Centers for Smell and Taste. The sn for a 

and laste sensations are less definitely known, but p| Poe 

ably located on the cortex lying between the = hpi oy 
and near their base. It must be remembered that the on 


= el 


A £ pee . m eta 
here is a mirror reflection of the other; cach has its own vist 
i : se for smell and 
ae and somesthetic areas, as well as those for smell 
au $ 
taste. 


The Motor Centers. ‘The fold of cortex lying just in ie 
of the central fissure is known as the primary molor genia 
Stimulation of this area with electric currents results in muscular 
contractions that are rather specific and local. For example, one 

oint when stimulated may lead to opening the lower jaw and 

that is all. The orderly arrangement of the muscles activated 
from points in the motor area is apparent from Fig. 3.3, Points 
at the top of the fold control the feet and lower extremities 
Points at the lower end control movements about the head, with 
points in between the ends controlling one’s middle. 

Just in front of the primary motor area, the cortex has tO 
do with coordinations of movements into finer and more comp!e* 
adjustments. The two hemispheres have these motor centers 
duplicated, but the left hemisphere controls the right side © 
the body and the right hemisphere controls the le 


TA ary. 
ft side, contrat) 
to what you might expect. 


The Frontal Lobes. Our interest, next, is in the parts to 
the front of the motor ar prefrontal 
lobes, lieved to be th 

informed a hig! 
at intelligence. 

n the hardest of all 
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and a loss of power to plan. There may be some loss in every 
phase of mental activity, but not always." 


Handedness and the Speech Center. It was said before that 
each motor center in its own hemisphere controls only one side 
of the body. The consequences of this fact are sometimes in- 
teresting and sometimes distressing. All would be well, except 
that some organs of response are on the middle line of the body. 
Among these are the organs of speech—the tongue, and the 
larynx. One-half of each is controlled by the motor center in 
one hemisphere. Yet the tongue and the larynx, to act efficiently, 
Must move as single organs. In the average individual, the problem 
is solved by the fact that one hemisphere is dominant and takes 


the lead in the management of speech. In the right-handed person 


the dominant hemisphere is the left one. This hemisphere is 


then said to contain the center for speech. The two hemispheres 
being connected, the nondominant motor center accepts the 
lead of the dominant one, and activates its side of the speech 


Organs in step with the dominant one. 
But suppose that there should be any doubt as to which 


hemisphere is the dominant one, and that there is uncertainty, 
if not open conflict, between them? The result may be stuttering, 
stammering, or some other form of speech defect. Dominance, 
When naturally established, is coupled with hand preference. In 
right-handed individuals the left hemisphere is dominant and 
Contains the leading center for speech; in left-handed individuals 
st is the right hemisphere that is dominant. 

It is now fairly well established that hand preference is heredi- 
tary and that it makes its first definite appearance in the average 
child between the ninth and eleventh months of age. It is 
robably inherited to varying degrees, with —_ mew 
-aving no distinct preference at all. Something li ae 
© nt. are natively inclined in different degrees toward. might 
handedness. But in our right-handed civilization, right-handed 
habits are enforced upon all but 4 per cent who remain with 
left-handed habits.7 The 16 per cent who change vey from 
left-preference to right-preference are trained with varying degrees 
OF success and with varying degrees of risk of speech disorders. 
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Something like half of the stutterers are found to have made a 
change in hand preference. Why some individuals can change 
with no resulting damage to speech while others cannot do so 
is not known. It should be added that a shift of handedness is 
only one of many causes of speech disorders. 


Brain Waves. A nerve impulse has been described as a 
succession of electrochemical discharges sweeping along a nerve 
fiber. Does the same kind of impulse occur in the brain? It 
has now been found possible to detect and to register similar 
electrical phenomena from the brain by attaching wires to the 
outside of the skull. By magnifying the power of these phenomena 
about a million times the electrical ch 


i anges can be registered 
in readable form, as may be 


seen in Fig. 3.4. The typical brain 
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and decrease in amplitude, but there may be a noticeable rhythm 
remaining, with a frequncy much higher than ten. 

The most important idea for psychology in the discovery of 
brain waves is that the brain is perpetually active. What stimula- 
tion does is not merely to stir up activity, but to alter the activity 
that is already present. The brain-wave record, or encephalogram, 
is now used to aid in the diagnosis of certain brain disorders, such 
as epilepsy. 

Cooperation of the Levels. While the various levels and parts 
of the nervous system were described separately, it must not 
be supposed that they function alone, or that one stimulus excites 
one level and another excites a different level. As a general rule 
any stimulus makes itself felt to some extent at all levels, and the 
adjustment to that stimulus may be the outcome of simultaneous 
activity at all levels. i f 

As another general rule, the lower centers make a more 
prompt and unhesitating adjustment when allowed to do so by 
the lack of interference from higher centers. When the brain 
and brain stem of an animal are removed from connection with 
the spinal cord by cutting the cord at the level of the neck, the 
spinal reflexes are usually more prompt and vigorous. This means 
that the inhibition of higher centers has been removed. It is 
the nature of the higher centers to “deliberate longer over any 
stimulus, The cerebral cortex, being 1m more complete touch 
with the entire situation, both outside and inside the body, is 
most inclined to take into consideration every Bement o the 
situation before releasing & response, either direeniy from its 
own motor center, or from lower cenite: The pie aane pi 
by virtue of its speech centers, is the center o self-control, as 


we shall see in later chapters. 
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dividual have always b interesting subj 


í r eal of its efforts to the 
beings. Psychology has devoted a great å For if we are to 
study of human growth and derclopment I d adults 
understand the more complex behavior of youths and a , we 


6 General Psychology 
5 


must give attention to its beginnings in the infane anne bine 
Behavior in the infant and child is simpler, and the piit e 
that “explain” behavior in its simpler froms should also api 7 
to its more complex forms. It is also true that with ses Sian t 
behavior, “the child is father to the man.” If we find out what 
influences the actions of the infant and child we may well be 
able to manipulate them to father the kind of adult we want. 


Life Begins. It is now common knowledge that the indi- 
vidual begins life at the moment of conception, when a sperm 
from the father merges with an egg from the mother, The 
most significant step in this is the union of the nucleus of ane 
sperm with the nucleus of the egg. These nuclei are the carriers ; 
of the 48 chromosomes, half from the father and half from the 
mother, that are to determine the heredity of the new individual- 
Under a very high-powered microscope, a chromosome looks 
like a crumpled narrow ribbon with alternating dark and light 
cross bands. Each chromosome contains a number of genes, which 
are the essential determiners of heredity. The new individual 
has a unique combination of genes; a combination the like of 
which was never known before, except under the rarest of 
coincidences, 

One might say that the chromosomes contain the 
for building a particular individual. 
translated into a complete individual with hum 
a mystery. One theory is that the nucle 
gene pattern, creates 
dividing cells are 


“blueprints 
How these “blueprints” get 
an form is still 


Us, with its particular 
an electrodynamic field, Within which the 


regulated. Each new cell contains the same 
pattern of genes and would presumably cooperate with othe™ 
cells in maintaining the same electrodynamic field, Although WE 
actually do not know how it is done, the genes 
the way in which the individual grows. 

The fertilized egg very soon 
mother’s uterus where it absorl 
the mother's blood and returns 
It leads a parasitical life until tl 
tected from all external envi 
effort. All it needs to do is 
able speed. Within two or 


somehow contro! 
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le time of birth, 
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human form. Its parasitical existence continues normally for 280 
days after conception. The period of gestation has been known 
to vary from 215 to 334 days, however. 

Fetal Behavior. Long before birth, behavior of various kinds 
occurs, both in the embryo (first ten weeks) and in the fetus (last 
30 weeks). This is known by virtue of observations made on those 
prematurely born or those removed from the mother by opera- 
tions for reasons of therapy. 

The first muscular contraction is that of heart muscle, or of 


tissue that is to become heart muscle, at about the third week. 


This is hardly behavior in the ordinary sense, since it is not a 
response to stimulation of receptors. Observers have applied stim- 
form of contact with the skin at various 


uli, especially in the 
Some of the typical findings 


Places, to see what would happen. 


will now be described. 
The first body region to become sensitive is the face, espe- 


cially near the mouth and nose. Stimulation there at about 8 to 9 
weeks of menstrual age * arouses what is evidently a withdrawal 
response involving a general attempt to turn away from the 
stimulus. This may involve movements down as far as the rump 
and the thighs. The response is very mechanical and stereotyped. 
At 10-11 weeks, stimulation of the palm of the hand gives rise 
to a flexion of the fingers. Stimulation on the sole of the foot, 
During the next two weeks more 


however, brings no response. à 
areas become sensitive and additional patterns of response come 
ng localization of responses, 


into the picture. There is some increasiI y : 
t brings less widespread 


in the sense that stimulation at a poin 
movements. In other words, local reflexes begin to appear. By 


Weeks 13-14, many reflexes have appeared, including the Babinski 
reflex. The latter is a fanning out of the toes (especially the big 
toe) in response to a stroking of the sole of the faot, By the 25th 
week the fetus also has the patterns of breathing, crying, and 
sucking, although the reactions are weak and need much further 


development before they would function well. Ee. 
In the uterus, of course, Very little stimulation is normally 


applied to the fetus. After the fourth month, however, there is 


— 
b * Menstrual age is meast 
efore conception. It is 10 to 


i period 
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The Neonate. The newborn child during the first n 


i , , » is much 
life outside his mother’s uterus is called a neonate. He is 


ienti th advantage has been 
more accessible to scientific study, and much advantage has 


. - r E is behavior 

taken of that fact. His equipment for behavior and his behav = 
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itself have been thoroughly explored and partially mapped by 
investigators. 

Sensory Functions of the Neonate. 
the full use of his senses. 
for he shows most of the 
seem to show that he 


His eye muscles are 


The neonate does not have 
His eyes respond to changes in light 
common visual reflexes. Some studies 
can discriminate colors but others do not 
too weak and lackin 
his two eyes to work together. C 
good visual space perception (see 

Although his middle ear 
birth and for 
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stepping movements. When a rod touches the palm of his hand, 
his fingers flex over it in a “clinging” reflex. When strong 
enough he may bear his own weight thus suspended. 


Response Patterns. Certain response patterns are fairly well 
developed at birth. Many are merely further developments of 
patterns achieved in development before birth. All continue to 
improve with time after birth. 

‘The neonate’s feeding pattern is almost universally ready 
to function, When he is hungry, touch his cheek lightly with 
a nipple. His head will turn so as to bring his lips in touch with 
He seeks to grasp the nipple, and having grasped it 
his sucking reflexes begin, followed by swallowing reflexes. His 
breathing adapts itself to this pattern. Following the feeding 
period, his fingers go to his mouth and sucking may continue 

something compulsive about the 


for a time, There seems to be 
t from its use in taking nourishment. 


the nipple. 


act of sucking itself, apar 
s generally are so weak that he cannot 
n hold his head erect. He can turn his 
head when it is given some support. He shows signs of defending 
himself against obnoxious stimuli by withdrawal or rejection 
reactions or by efforts to remove them. In addition to the Te- 
i before birth, there is an interesting 
response to sudden, strong stimuli. This is known as the Moro 
reflex. It consists of a thrust-like extension of the limbs, following 
which they are brought around toward the Gant, By the age of 
four months the same kind of stimuli usually give to a some- 
what different startle-pattern aed that is found even in adults. 
re ae nef . G er z 
Pis ta datie a oe is ready to function at birth becomes 
nding upon the source of the need for 


‘cai . P a means of communication and 
crying. It thus rapidly becomes 4 d 


has a social value. The mother or nurse is een | oe 
to the infant’s cries but learns to distinguish Dem cen the n 
cry, the fatigue cry, and other cries- ng one aE 
tion to that in crying, also soon appear- 1ese a g 


the infant's first social reactions. 
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Developmental Norms. The growth of behavior in an infant 
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S o - aw 5 ~ that it is 

Is generally so regular, and its sequences so pr edictable, tha ` 


l 


i 


I 


. 7 
a - e c P g > J ncl- 
possible to lay down some general behavior norms. The ir 


dence of each response pattern and of the power to do various 
types of things are characteristic of certain age levels. It is there- 
fore possible to make a chart of deve 
or average child. Although not 
rate in every respect, we 
far from the norms. 


a 
lopment for the “normal 

i ivi > e 
all individuals develop at the sam 
do not expect an infant to deviate very 


The Main Aspects of Deve 


lopment. It is customary to dis 
tinguish development along 


four main lines: 


(1) motor, including posture, locomotion, use of hands, etc: 
(2) adaptive, including perceptual activities, orientatio™ 
alertness, construction, exploitation of objects, etc.: 

(3) language, including 

communication, etc.; 
(4) personal-social 
culture, prope 


comprehension, expression, al 
and 


p Š á to 
- Including reactions to other persons. 
rty, and conventions, 


; P fou” 
at somewhat different rates in these fot 


motor development, and to 
development, 


as we have 


some extent 
has been obtained in thé 
just seen. Evidences of mos 
and personal-social development cannot 


birth. What we cal 
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LEVELS 
of 

MATURITY 

5 YEARS 

4 YEARS 

3 YEARS 

2 YEARS 

18 MONTHS Larynx: Words, phrases 

2 MONTHS —_ Legs, feet: Stands, cruises 

Sa 
40 WEEKS Trunk, fingers: Sits, creeps, pokes 
28 WEEKS Hands: Grasp and manipulation 
ans pan 
S WEEKS _, Head: Balance 
= ees 
4 WEEKS 4 Eyes: Ocular control 
as 

© BIRTH Viscera: Vegetative functions 
40 WEEKS <a 
Se WERKS += Autonomic system: Physico-chemical control 
20 WEEKS Tonic-neck-reflex, quickening 

'8 WEEKS l) — Hand closure, grip 

l6 WEEKS ‘| Pre-respiratory movements 

la Weeks i l Swallow, sneer, Babinski reflexes 

10 WEEKS — Trunk extension 

8 Weeks ___ Fetal stage: Trunk flexion, oral sensitivity 

k ý + Pre- ization 
| WEEK Embryonic stage: Pre-neural organiz 
o Conception: Germinal organization 
— 


FIGURE £ i ving various aspects of development of, behavior in the 

cre Be Aaa ah A (From A. Gesell and i $: ure a, Deveto fnentat 

Domos Nom ae Abnormal Child Development, courtesy 0 au y 
gnosis: Normal and f ioeber Inc) 
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Month Behavior 
l Prolonged looking at a ring 


2 Eyes follow a moving pencil 
3 Aware of a strange situation 
3 Carries ring to mouth 

4 Inspects hand 

4 ‘Turns toward a sound 

5 Picks up a cube 

6 Approaches image in mirror 
7 Smiles at image 

8 Cooperates in simple games 
9 


Shows interest in objects 
10 Attempts to imitate scribble 


11 Holds a crayon adaptively 
12 Holds a cup to drink 


14 Builds a “tower” of 


two cubes 
16 ‘Throws a ball 


18 Imitates pencil stroke 

20 Turns a doorknob 

22 Names three objects 

24 Names five pictures 

25 Builds a tower of eight cubes 
28 Understands three prepositions 
30 Buttons one button 

34 


Knows five prepositions 
35 Copies one circle 


Development of Prehension. The list just 
only a general idea of what can be done 
months of age after birth. 


presented gives 
by the infant at different 
A study of any one of the activities 

merges suddenly 
eg = comes by stages. A number o 
activities have been studied by psychologists with systemat!© 


Motion-picture records that are 


One of those activities js prehension~~ 


re: 
quite simpl? 
€ accurately, bring! 
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your hand into position. With thumb and forefinger on opposite 
sides, by a pincer movement you would grasp the cube and 
then retract your arm. It takes an infant almost a year after 


birth to achieve this method of picking up a cube. 

ks, few infants succeed even in making 
3efore that age, the infant 
nts sweeping back and forth 


Before the age of 28 wee 
substantial contact with the cube. 
is likely merely to make arm moveme 
al direction of the cube. having some difficulty in 
touching it. Between the 2xth and 36th weeks the typical method 
is to make a sort of circuitous movement of the hand as if attempt- 
rind the cube to rake it in. The infant may 
act with his palm, but there is little effective 


In the gener 


ing to get around bel 
get the cube into cont 
grasping. After 36 weeks the arm movement is more directly 
toward its goal. The wrist, which was held straight at 24 weeks 
re to flex in making contact with the cube. 
asping movement enters the picture. 
and fingers in grasping is not typical 
adult methods have been achieved 
ment in accuracy and in speed. 
n knocked out of place, at 52 
90 weeks the average time 
as great as at 52 weeks. The 
h better in both accuracy and 


tends more and mo 
By 20 weeks the finger-gr 
The opposition of thumb 
until the 32nd week. Even after 
there is much room for improve 
While at 20 weeks the cube is ofte 
ry little. At 
everal times 


weeks it is moved ve 
needed for grasping iss 
average adult will of course do muc 
speed than the one-year-old. 

ocial Behavior. 
egular than that 
rtunities in this r 
Given the 
vill show certain trends in terms 


The growth of social be- 
of motor behavior. The 
espect differ a great deal 
same inducements and 


Development of S 
havior is much less T 
inducements and opp? 
from one child to another. 
©pportunities, however, children Y 


of expandi iq] participation. 
> ding social pé i a vee 
A nursery school is a favorable place for making observations 


of this type of behavior. For many children is hone first n 
Portant step toward learning to get along with ot Se e 
the home. When a group of children, who are usually from 
two to four-and-a-half years of age, are playing eka pone we 
May find several types of play- These represen: spina ae 
Social participation. In the extreme nse eT, aei ; 
the child is doing nothing. A few may be engas ry 
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play, ignoring others. Some engage in parallel play: That is, they 
do what others are doing but they do it alone. Still others engage 
in some activity with each other in an unorganized and incidental 
manner. A more socialized play is cooperative play, in which 
there is some common goal and some degree of leadership. 

In the nursery-school group, the older the child the more he 
tends to engage in the higher levels of social participation and 
the less he is inclined to the solitary types of play. It does not 
make so very much difference how long he has attended the nursery 
school. His degree of participation depends much more on his 
age.!° The same conclusion can be drawn concerning his exhibi- 
tion of leadership, when “leadership” 
the form of “bossing” 
their actions. 


in this situation is shown in 
other children or otherwise determining 


Development of Other Types of Behavior. There is insufli- 
cient space to mention here deve 


lopment in other areas of be- 
havior. Later chapters w 


ill touch upon this subject from time 
to time. Especially to be noted will be the development of intelli- 


gence, and of personality traits in general, in the last two chapters. 
At other places will be mentioned development of powers of per- 
ception, memory, reasoning, and creative abilities, 


Principles of Development. From the multitude of observa- 
tions that have been made of fetal and infant be 
sible to draw conclusions concerning some ge 
development. These principles have 
to motor behavior but they have more 


havior it is pos- 
neral principles of 
most obvious application 
general application. 
Differentiation. More specific and localized patterns of move- 
ment emerge out of crude, gross movements. 
of development of prehension illustrates this principle. In the 
first attempts, the muscular contractions involved may be rather 
widespread. At least they are not confined to the necessary ones- 
The arm moves as a whole, thumb and fingers going together 
as the infant paws at the cube or merely palms it. If fingers flex to 
seize the cube, they all flex together. The pincer action that is to 
come differentiates out from this mass movement. 
The growth of a precise and well-organized pattern of mus- 
cular contractions is analogous to the progress of a sculptor’ on 


The description 
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a piece of sculpture. The sculptor begins with a block of stone 
of merely the general size and shape needed. He first cuts away 
large chunks of stone and general contours take shape. With 
finer and finer modifications and refinements, the final, precise 


form is approached. 


Amalgamation. Not all development can be included under 
the heading of differentiation. There is another type of change 
that is almost opposite to differentiation in some respects. It will 
be recalled that even in the fetus certain localized, rather mechan- 
Among the reflexes noted soon after birth 


ical reflexes appear. 
ments that may be seen when the 


are the alternate stepping move 
infant lies on his back or when he is supported with feet touching 
the floor. He shows, quite independently from these stepping 
‘ legs, a reflex that he needs 
standing erect. Standing erect also requires the combination of 
other reflexes involving posture of the trunk and head. A com- 
plete walking pattern involves the proper organization of all these 
Part movements into the right combinations. With practice they 
become welded into a combination and sequence of well-timed 
iad contractions the total pattern involving the whole 
ody, . 


Move 5 
hovements, an extensor thrust of the 


Reflexes seem to appear rather spontaneously. Some seem 
to be quite ready for amalgamation into useful larger patterns 
as if that were their reason for existing. Others, however, remain 
rather isolated and do little in cooperation with others—the eye 
blink, for example. It can also be said that reflexes are by no 
Means the only materials for the organization of new patterns, 
Some of the component parts of patterns have previously come 
about by the process of differentiation. As a matter of fact, motor 
patterns often undergo modifications and reorganizations 1n which 
0th differentiation ‘and amalgamation occur. 
of the regularities in development 


Individuality. In spite ; ropmen 
are many ways 1n which indi- 


a 
pn the conformity to norms, there ; a ; 
iduals differ, Each child is unique and his growth shows a dis- 


Unctive pattern that is his own. Only identical twins have closely 
Similar sequences of changes. Sometimes two children of this 
Xi = . . a 

ind behave so much alike in the same situation or at the same 
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date it is almost uncanny. When children who are not aia 
twins are observed with respect to certain tendencies, tna 
it is often obvious that they differ in personality and their differ- 
ences are sometimes quite persistent. Tendencies in which there is 
much personal consistency include: smiling, crying, energy io a 
social responsiveness, communicativencss, family attachment, and 


sense of humor. It is such differences that lead us to speak of 
individual personalities. 


Maturation and Learning. Two major methods of develop- 
ment are distinguished—maturation and learning, Maturation 
is primarily a matter of the unfolding of the individual along the 
lines laid down in his genes that he inherits from his ancestors. 


It would be futile to maintain, of course, that the genes alone 


OE 4 vO 
would make a complete individual. It is true that the embryí 


and fetus are remarkably exempted from being affected by un- 
usual conditions of the mother. Their physical environments are 
very uniform from time to time and from individual to indi- 
vidual. It would seem, therefore, that the genes w 
almost entirely’ the development before birth. Y 
favorable temperature and chemical conditions that are almost 


always present, a normal organism could not grow. Unusual col 
ditions are sometimes responsible 
such as harelip. 


Learning, broadly defined, 


ould determine 
et, without the 


for monsters and for defect 


‘ r ” is 
is a change in behavior that ! 
due to behavior itself. After the child is born, stimuli force 


him to react, and the fact that he has re 
what different from what he was before. The change is learning? 
a form of development. This is not to say that the change '% 
necessarily in a desirable direction, either from the point of view 


of the child or of others who are concerned. Learning does not 


always mean improvement. It ordinarily makes the child more 
capable than he was before, however, 


After birth the effects of 
intermingled that it is difficult 


acted leaves him some 


Maturation and learning are so 


to tell which has more to do with 
new behavior. Take walking, for example. We say that a child 


“learns to walk,” as if it were entirely a matter of improvement 
with practice. Certainly, no child suddenly begins walking on his 
two legs. He goes through a sequence much like that illustrated 


An Organism Develops 6 
7 


in Fig, $ 
Sg ee ~x other hand, he cannot be “forced,” like a hot- 
ha ae e Areka prilis before he is ready, which is about 
aA a mi S lhis is a rather universal fact, applying 
ies ele A ie we might delay attempts at walking in a 
Levaee at aoe ae the more quickly he would master 
and particularly catia a oe: =e oe 
y a € oped another mode of locomotion 


in the meanti 
reantime, there would probably be some difficulty in learn- 


ing to walk. Thi 
child’ ea This all means that there appear to be times in a 
ife when he is “ripe” for most efficient learning of certain 


thin 
gs. At those times learning will be easiest for him. 


Feral Post 7 
mag oe ony Vy tats 
ae =< ‘uppor 

Ons: — At a 
i ð: Reach aga Mis 
i 4mo. 


Sit on Lap 


2m 
semam Sit Á ; 
Wolk urmture Stande Alone 
wh Cree) with — bangli 
leg? ‘a Help object 
= jy 7mo 
9 mo. 8mo. 
1l mo. 
Stand W Alone 
Walk YH Alone 
E 14mo. 15 mo. 


Ticurr 36 , , 
ica Pg tor development 1n the infant. The sequence was 
i sively by Shirley, though the age at 


typi 
cal K $ r 
of 25 children who were studied intensiv 1 
somewhat with the child. (Adapted from Mary 
ATS, University of Minnesota Press.) 


thod of Co-twin Control. Because 


An Experiment by the Me 
egg and hence have 


= a twins arise from the same fertilized 
tein z the same genes, they should therefore have the same pat- 
Perfor maturation. We can take advantage of this situation to 
Sine m some experiments On the relati contributions of matura- 

nd learning to any particular beh We can give 
aining in the p 


ve 
tł avior pattern. 
le i 

One twin special tr attern and not the other. 
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Whatever difference they show when tested later can be attributed 
to the effects of learning. If they have developed equally, we 
know that maturation was entirely responsible. Many such cs 
periments have been performed, particularly by Gesell at the Yale 
Child Development Laboratory. 
described." 

At the age of 46 weeks. twin ' 
tice in climbing a four-ste 


A typical instance will be 


F (the trained one) began prac- 
p stair leading to her crib or to her toys. 
She practiced ten minutes every morning, six days a week, for 
six weeks. Her co-twin, C (the “control” 
mitted this kind of activity. 
period, C was tested in her 
was given training like T had had for the next two weeks. 

The essential results, comparing T and C, were as follows. On 
their very first trials (ten attempts), T climbed the stairs three 
times wiih help, while C climbed them seven times without help: 
The difference was due to six weeks of matur 


a perfect score of 10 climbs in 10 attempts on her 25th day, while 
C reached that level on her 9th day. 
of 55 times during her first two weeks, while C scaled them 8! 
times during her (first) two weeks. 

The most obvious conclusion 


twin) was not per- 
At 52 weeks, the end of T's training 
ability to climb the same stairs and 


ation. “TP reached 


T scaled the stairs a total 


would be that while neithe! 
twin would have climbed the stairs perfectly without practice. 


maturation had very much to do with preparing both to learn 


the act. It is not certain how much C's activity of other types 
during the six weeks had to do with her advantages in learning 
when she did start her Practice. There is in learning a phenome 
non known as “transfer of training” (see Ch. XV), which means 


that we actually learn one activity by practicing some other 
activity that bears some favorable relation to it. 


Twins T and C were also subjected to un 


building towers and cubes and in a 
eeks T was given d 


84th to 89th w 
words. C was kept free from eve 
week C began taining similar 


equal training a 
cquiring vocabulary. At the! 
aily practice in acquiring new 
n hearing words. At the 89th 
} to T's training. The result was 
that C did not learn as many words in four weeks as T had learned 
in five weeks, but at every day of her training period she led T in 
vocabulary score. By the 96th week all diffecences were gone: 
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Agai rate of s 
ie in, rate of learning seems to depend upon level of maturation. 
Porcine” TE - j 
rcing” a child brings carly returns but there is some doubt 


whether 5 i 
Wether the effects are of permanent value. 


Culture and Development. ‘To what extent would a human 
child actually develop the human characteristics as we know them 
z our culture if left to the effects of maturation alone? We 
TAA the stories of Tarzan who, almost from the time of birth, 
am up with the apes. How much of these stories is fact, how 
much is fiction? 

M eee of behavior that make a civilized human being 
hs eedingly complex. To what extent would they develop 

aturation? In lower animals, we find some rather compli- 
cated unlearned or instinctive behavior patterns. The environ- 
are so standardized that their needs 
stereotyped behavior patterns. 
very complex and changing 
t would be quite futile for 
fixed, routine behavior 


Te si many lower animals 
Man’, Te by the use of rather 
liron SHIT OMENS however; 1s SO à 
igre due to his own doings) ‘that i 
Patter pass along to new generations many È : : 
oh ane A human child, therefore. comes into the world without 
Ba y s of behavior but with a great capacity 
foe and for adaptability to an icant wy of situa- 

i ather general form, in terms of 
cific patterns. The difference 
ı this respect, however, is not 


stereotyped pattern 


tie maturation is of a T 
Nitec to learn, rather than of spec 
absolute man and the lower animals ir 
€, as some examples will show. 
Unlearned patterns may 
ng the insects such as the 
es, in fact their whole life 
er observation shows 
many variations in their patterns of movements, and also some 
esse changes that can be called learning: nee pe nests 
hout previous experience oT instruction, and the nest of each 
riety of birds is of its OW? peculiar construction. But here, 
also, one can see the effects of practice in the building of future 
nests, rofiting by ¢xpe 
ehavior patt 
portunity of 


è ome Typical Instinctive Patterns. 
ya Observed in their purest state amo 
t aha ily routi 

S, bees, and wasps. Their daily routin 


Spa : : 
Pans, seem highly mechanized. And yet, clos 


rience. 
ern is unlearned is to iso- 
seeing or hearing older 


s There is some p 
A The best sign that any b 
€ the young from any Op 
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individuals use it. Roller canaries, kept isolated in sound-proof 
cages from the time they are hatched, will, at the proper age, show 
all the elementary songs characteristic of that bird2 Other kinds 
of birds develop in a similar way without being trained in the song 
of their own species. But changes in their songs can be intro- 
duced if they are brought up in the presence of other species. 
A canary can even be taught to whistle a simple tune. i 

All this merely goes to show that rather flexible patterns 0 
behavior have inherited mechanisms that can be modified t° 
better suit the environment in which the individual lives. Eve? 
the most unvarying pattern is subject to some change. And eve 
the most dependable pattern sometimes fails to appear in respons? 
to its natural stimulus. For example, the pattern for killing 
and eating rats and mice appears in some kittens without any train 
ing when they are old enough, but not in others even after the! 


= — he 
mothers have set an example for them.’ This forces us to t! À 
conclusion that an Instinctive pattern need not appear in ever) 


member of a species, that it is inherited 
different individuals, and that it sometime 
ment (perhaps alw. 
it out. 


A 
in varying degree E 
2 4 GE! 
s needs some indu! g 
i i jn 

ays) from the environment in order to bri 


a 
Instances of Feral Man. Feral means “wild” or “untamed: 
A number of times children have been found abandoned to g"°" 
up apart from human kind. When they are discovered, they a 
more animal than human in their behavior. In India, for example, 
two children were found living in a den of wolves. They walke 
on all fours, made howls like wolves, “wolfed” their food, 3” 
had other reactions similar to wolves.14 That is about as huma” 
as any children would become without the presence of gihe 


‘ z «ot 
human beings as we know them, Such observations highlig! : 
the tremendous contribution of the child’s cultural environme” 
to his development. 


Domestication of Animals. On the other hand, the contrast 
between tamed or domesticated animals and their relatives wh? 
develop without human influence is also striking. A pet dog B 
haves very differently from a wild dog. A plow tore responds 
differently from a member of a wild herd. And yet, there are 
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limits an humanizing lower animals. A few attempts have been 
made in the humanizing of chimpanzees, who are nearest to man 
age of structure. A chimpanzee can be adapted to wearing 
man ch ine z ‘stino Wi i a ; 

Seen Areny en "a with huma tape and with 
ae an ers. E forts to teach them to talk, however, 
ave generally failed. This one thing has prevented any very 
general culturizing of the chimpanzee. 


Children in Different Cultures. A few anthropological studies 
comparing children growing UP in different cultures have been 
vey illuminating. Dennis, for example, has observed the Hopi 
child's life, and Margaret Mead has made extensive studies of chil- 

tive cultures.™*!° We all know that the 


dren in many other primi 
adults who grow up in those cultures differ very much in their 
methods of doing things, in their social customs, their moral codes, 
Sono attitudes and beliefs in general. To what extent are 
ert essentially human qualues affected? The answer to this 
i ion has important bearıngs upon the methods of child rearing. 
Pe ala account for some of the Se Se ities and 
tia mice with respect to temperament, etort, gerence, 
é mic well-being. 
f he Hopi child is permitted to eat and to sleep whenever he 
eels like it. He is rarely frustrated and he rarely cries. His 
eee is delayed until during his second year, and his toilet 
ining is not started until he can walk and can understand and 


x K i . “ye Se aan Rev te 
Peak a few words. What effect will such “liberal” training have 
ith the more restricting and 


Tustrati E ne ; American children 
i ating treatment experienced by most / ? 


he infant in Bali is intentionally frustrated by the mother who 
Showingly lavishes affection upon another child in his presence. 
; is expected to learn to do nothing about his frustrations of 
this type. 
Sen = not know all the answ 
ations. Until experiment 
tee to bear on such situatio i 
omes. There are some things one W 
à child, of course, in the way of an experiment. 
Mhare are many possible laboratory situations th 


u 
on hi i 3 
“Pon his personality as compared W 


ers to the questions posed by these 
al controls can somehow be 
annot be sure of direct 
ould hesitate to do to 
But within limits 
at can be set up 


ns we c 
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for experimental purposes, and a number ol 
been made on effects of different tre 
ment of personality traits. 


such studies have | 
: develop 
atments upon the develop 


HEREDITY AND ENVIRON MENT 


We have already seen that in the development k 
each person's behavior both Maturation and learning play w 
parts. We have also seen that maturation is largely determil 
by heredity, whereas learning is | 
vironment. It is best to say 
action of the two sources 
for us to take a closer look 
Which deserves more credi 
what he is, heredity or envi 
the question is 
abilities and othe 


argely determined by one’s e 
“largely” in both cases because baat 
is usually necessary, It is desirable 
at the old and ever popular casei 
t, on the whole, for making a perso! 
ronment. 
Narrowed to the 
T traits. 

The problem is more than 


: ; Yr 

In the context of papehoiaii 
: ` PRE 

individual's personality 


an academic one, for if we Wiel 
to improve the human race we must know the answer. If ane 
and other traits of Persons differ because of heredity, then he 
improve the race we should carefully select the parents of H 
generations to come. If personalities are made what they P 
under environmental pressures, then we can ignore the stock io 
which the next generations come and devote our efforts oi 
improving the milieu within which children develop, and n 
means of educating them. If some traits are E 
source and other traits more to the 


the case, we can Put the emphasis w 


more due to the þe 
other source, as is likely t° 
here it belongs in either case: 
Facts About Hum 
ch child derives 24 
mother. With half 
ther, one might 
simple as that. 


Some General 
been stated that ea 
and 24 from his 


P 
an Heredity. It has alread) 
chromosomes from his mae 
of his genes from his nn, 
expect him to resemble. the! 


and some recessive. ae 
ceives two genes for = 
termining brown OK id 
yes is recessive. If a a 
of course his eyes will 


3 nen 
nd one “blue’ gene, tl 
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THE HEREDITY PROCESS 


EVERY MAN and EVERY WOMAN 


At conception received 
24 Chromosomes from each parent 


or 48 in all 
In mating 
wt, each poseds > 
= on palt y 
24 aai i of his or 24 
» \ l \ 
We own her yt 
f a chromosomes ¢ g 
ay 4 y eaa 5 a SNS 
Rete b24 
g t Gs 
` — 7 : QS ee 
» ¢ 
The FA ONR ORS 
iS me THER'S role 24 24 —The MOTHER, 
Pas rely that of Qò {yy although she also 
of E179 on half eh he acts as incubator 
by ks Chromosomes ae RAYA and nourisher for 
sy of a du W the gg. con- 
PErm These 48 darana: — momore 
somes comprise re thee 


Den es tha dogs the Father 
heredity o 
the child 


e 


from parents to the 


Fi 
CUR: A 
«RE 3. iagr; : 3 ssion of chromosomes p s 
child, a Degra shit ga \mram Scheinfeld, The New You and 
Ci 7 SSIOL $ i 
f bt eR ippincott Company.) 


Heredity, J- B. L 
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his eyes are just as brown; there is ordinarily no se ese d 
mixture of brown and blue. To have blue eyes the e ov 
draw two recessive blue genes. Which genes are drawn non : 7 
parent, and which come together in the offspring is thought t 
very much a matter of chance. 


t 
. ee ec aş abou! 
How Children Resemble Their Parents. Thus it comes | i, 
that heredity does not necessarily make a child resemble hi i 
r, depending 
parents. He may resemble one more than the other, depe! 


nay 
i $ one Je mi 
upon from which one he draws more dominant genes. | 


oe 
; : F ase. Eg rece 
resemble neither; in fact in the very rare case, he could re 

all recessive genes not apparent in e 


ring 
ither parent, but show! 
in grandparents or in more re 


yuh 
ney 


mote ancestors. In the long 
of course, children resemble their 


a t 
own parents more than 
do other adults, but the re 


semblance is rarely complete. i 

Resemblance of Siblings. Brothers and sisters derive B. 
hereditary determiners from the same original sets ol ea 
though, of course, they receive only half the genes that “E 
parents possess. We speak of brothers and sisters by ne A 
general term siblings. Siblings are children born to the = 
parents. Their similarity in genes may vary all the way om 
complete identity to complete difference, though these a 
are very rare. Children from different families also have i. 
hereditary determiners in common, for there has been n 
crossbreeding of human stocks, especially within the same rae i 


il 
è z 19 ch 
and national groups. It may happen occasionally that two of 

š 5 Sajra a M 
dren from different families chosen at random may have ! en 
hereditary determine 


à eee 105 
TS IN common than do two siblings cho, 
at random. In the long run, how 


ota itl 
ever, we find greater simila 
between siblings than betwee 


n unrelated children. pe 
. . t 
Evidence from Family Resemblances. One approach © ae 
problem of heredity versus environment, as determiners of mê ar 
ae f 
abilities, has been to find the amount of correlation between Pits 
ents and their children in mental-test scores.* The coefic! 


*A coefficient of corri 


elation is 4 number 
or covariation there js 


“ity 
M.: 

h imila 
that tells us how much siMi gr) 
between Paired individu 


; » Ch: ~i 
pa . k als in two groups (see ae which, 
The coefficient varies between 0.00, which means no agreement, and 1.00, 0 
means perfect agreement, 


nei E ae cien", 
In Chapter XXI it will be seen that the coeffic wit! 


© indicate how well the same individuals agre 
Wo different tests, 


correlation is also used t 
themselves in scores on t 
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of correlation have turned out generally in the neighborhood of 
+50, though many are as low as +-35. This degree of correlation 
= what one would expect if abilities are determined by heredity, 
for it agrees with the correlation between parents and children in 
physical traits such as height and eye color. It has been assumed 
Senerally that such physical traits are almost completely deter- 
mined by heredity. But the similarity of the correlations for abili- 
es and physical traits need not necessarily mean that abilities are 
hereditary, Remember that children live with their parents, who, 
because of their level of intelligence, determine the kind of home 
and the educational advantages the child shall have. 
Correlations between siblings in mental tests average slightly 
nt and child; usually in the neighborhood 
of +.60. Correlations between siblings in physical traits average 
+.52. The difference between these two has been taken to mean 
family has increased the similarity 
similar heredity. Cor- 


hi sher 
gher than between pare 


eo environment in the ce 
relati ity over and above that produc ed | vy dit 
_ “Hons between children selected at random and paired off as 
if they were siblings, are close to zero, as one should expect. But 
When unrelated children are paired according to level of home 
ackground, the coefficient is 4.35. The difference between this 
pa +.60 may be taken as an indicator of the influence of heredity 


m mak; 3: agaa iad 
haking siblings similar. : ; 
On the whole, the results from studying family resemblances 


© not yield a clear answer to OUT question. They suggest that 
Oth he important, and that is about 


redity < snyironment are 
all ty and enviror 


ins. Special interest in the 
s as compared with other 
ntical and fraternal. 


aug tiene from the Study of To 
siblin - heredity centers: about twin 3 

gs. There are two kinds of twins, 1de 
tilized egg. which, instead 


n the same fer 
lit into two. The nuclei 


1al, becomes SP 
the same 
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lentical twins come fror 


o 
Srowino į sa divi 
: into one individu ji : 
fo) 
Of the tye cells contain. exactly hereditary determiners. 
uch twins resemble each other in almost complete detail, physi- 


call aT al material, for some 
~ Y. They furnish fairly good expe! iment i z 
in the same home and school environ- 


o 
then 
n grow oether a b 
oe a ated, sometimes in widely 


Me i 
Nts, whereas other pairs become sepat 
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differing environments. If identical twins grow up differing m 
abilities and other personality traits, we know that environment 
is to blame for the differences. 


Fraternal twins come from two separate fertilized eggs and the 
two individuals growing from them are like ordinary siblings: 
except that they are born together, Growing up together, their en 
vironmental opportunities are probably more uniform than thos 
of ordinary siblings who differ in age. Will this kind of twins 
be more similar than ordinary siblings? We may justly raise ma 
question, however, as to whether any two children in the same 
family ever have exactly equal opportunities for developmen” 
They obviously do not have identical environments. Twins have 
more equal environments, particularly identical twins, betwee? 
whom there can hardly be much discrimination. 


i ; e ee N: , abili 
The Correlation between Twins. The similarity among e d 
ties of twins as compared with siblings is shown in Table 3.1. T 


TABLE 3.1.—CORRELATIONS BETW 
IN MENTAL-TES 


TWINS VERSUS SIBLINGS 
RATINGS 


: tion’ 
Type of Comparison 

Ordinary siblings 
Fraternal twins .. 
Identical twins 


Typical Correll! 
Sede E Rana Sa ie win. wis eenea Ta fave ast age 50.60 

60-.70 
90-95 


. i : „ant 
correlations vary somewhat from one kind of test to another 4 
- f r ical 
from one group to another. The coefficients given here are a, 
It is worth noting that fraternal twins, whose heredity is no mg 


EN ror 
similar in the long run than that of ordinary siblings, perfor 


more alike in mental tests. This difference can be credite 


greater similarity of environment. But the difference betwen 
fraternals and identicals can be attributed almost entirely tO ha t 
dity, since all twins have practically equal opportunities, exceP 
that the greater physical resemblance of identicals may bring the? 
more impartial treatment. It is worth pointing out that the ©° 
relation between identicals reared together is about the same” 
we find in repeating the same test with the same group of childre™ 
In other words, identicals reared together resemble each othe" í 
test scores as closely as the same individual resembles himself. 
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Differences Between Twins. Another way of comparing To 
with ordinary siblings is to find the average differences ws E 
Table 3.2 gives some typical results.* In this we sce cede wan chill 
age difference in IQ obtained by taking pairs ol panapas 
dren at random, is 15 points. The slight reduction to a dil p, 
of 13.1 for ordinary siblings seems rather small, unless we rec 
that heredity makes siblings different 
greatest numerical change is that 
fraternal twins, which we 
environment. 


saian. TS 
as well as similar. e 
from ordinary siblings A 
can credit to increased similarity 


N PAIRS OF CHILDREN OF 
TYPES OF COMPARISON * 


Difference 
m1Q 
15.0 
13.1 
12.0 
7.1 


Comparison 


Unrelated children 
Siblings 


Twins, unlike sex (fr: 

Twins, like sex 53 

a EE N A s ; E shite a 
* From Tallman.17 


8.1 
‘aternals) : 5 { 
re: 

(some fraternals) 


ich 
ee in wht 
Identical Twins Reared Apart. A Number of cases in Y 


identical twins have been separated at an carly age and coat 
apart have been brought to light. m 
onment very different for the pair of twins, but there are Et: 2 
variations, In 20 such cases the average difference in IQ er 4 
points, which is a sm from the average difference O A e 
between 50 identicals who Were reared together.18 The die h 
is far from that between unrelated children reared apart, We 


Tk i ; ity is 
is 15. From this comparison it would seem that heredity } 
more potent factor, 
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all change 
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results. The next best thing is te 
from average parent 


1 
Neat experiment ae 
mentally normal ‘ite d 
vith high cultural ” i 
s of low standards, then por mê 
> follow foster children who p 
al stock and who are placed in superior na 


* IQ means intelligence quotient (see Ch. XXI 
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for an explanation) - 
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during the first year of life. This has been done in a number 
of studies. The results agree that superior homes can shift the 
expected IQ by only a small amount on the average, actually from 
ta 9 points as shown by different studies. 

Fhe correlation between the IQ's of foster children and the 
cultural status of their foster homes was found to be only +.18. 
Fhe correlation between the IQ's of a matched “control” group 
living in the homes of their own parents, with cultural status of the 
home, was -.51. The correlation between IQ of parent and IQ 
eh foster child is generally low, usually below +-.20, as compared 
we the usual correlation between parent and child of -+.50.7 

at correlati ‘re i icht be due to a tendency to place 
brighter oie es nA Apparently the same erodi 
that determines the cultural status of a normal home also deter- 
Mines very much the IQ status of the child in that home. 


Evidence from Orphanage Children. Orphanage children 


‘ome from parental stock that varies a great deal. Assuming that 
this stock varies as widely as that for the population at large, we 

the average difference in IQ 
of 15 points that we find among unrelated pairs of children, if they 
Stow up in different homes. Let these children grow up in the 
Common environment of an orphanage. and if similarity of envir- 
nment is effective, they should become more alike in IQ. Such 


'S not the a slight indication of a leveling process 
lower classes may rise 


sses may fall slightly 
ns about the same 


sh 
ould expect the children to have 


M orph eos There is seca 
s ie anage children; those oes i. 
in in in IQ and those from the hig lasts 

aed difference in IQ remal 


But i area ae 
as f the average 


as i red apart.?° 

unrelated children reared apart- 

Another approach to the problem 
| average IQ's, and give one group 
does not have. The training 
s additional schooling, or it 
that resembles “coaching” 


is ne f rom Training. 

certai art with children of equa 
Mite Le that the other = 
Mich Pe of a general kind, such a 
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N mental-test material. 
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n children who attend 
e. Some studies show 


tage School Training. Training 
n ‘ton to regular school training, is give 
i ‘ ; l F 7 N 
rsery schools from the ages of two to fiv 
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an average increase in IQ of about s 


months in nursery school. But after a year or so, during which 
both experimental and control sroups are treated alike, the dif- 
ference between the 


a continued benefit | the children 


continue in schools of a high type where repeated tests are 
given.?! Whether there is a real and permanent improvement in 
ability, or whether the advance in test 10 is 


rely a result 
D merely a re 
of living in an atmosphere of Psychological testing, is not yet 
apparent. 


asting through the grades if 


Coaching in Mental Tests. 


A group of children was trained 
for 78 days in the me 


Mory-span test, resulting in an improvement 
of average memory span from 4.33 to 6. 


the same initial ability had a normal 
After four and a half months w 
were equal again, and with 
the further improv 


study, an experimental group was given s 
naming, handgrip, free 


40.* A control group with 


or both.?? In another 
pecial training in color 
tapping, and singing tones 
showed only small advantages 
of association, which were lost after three 
ce. Considerable gain was made in speed 
the advantage was lost in three months. 
Snip was retained fo 
after seven, Gains in si 
at least four months, 
volving Strength and s 
that add new 


association, 


he trained group 
in tapping and speed 
months w 
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It is generally recognized 
that a large percentage of the feeblemi i 
family stock. 


Injuries at birth, diseases 
: defects are the most 
es not hereditary, 


emindedness often 
ecessive 


ix points after only a few’ 


two shrinks considerably. Other studies show . 
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are many abilities, and each one may be determined jointly by 
a number of genes. It is true that some parents of normal intelli- 
Sence may have feebleminded children among other, normal chil- 
dren, Among recent ancestors of both parents in such instances 
Would be found an occasional defective. A parent of normal intel- 
ligence mated with one of defective mentality might have only 
Normal children, unless the normal parent is also a “carrier” 
of defective heredity. Two feebleminded parents may be expected 
to have only feebleminded children, but there are exceptions to 
this rule, 

Identical twins, having the same heredity, should both be 
feebleminded or both not, except for accidental causes. In 126 
Cases of identicals studied, there were 11 pairs in which one was 
feebleminded and the other not. On the other hand, in 101 pairs 
Of fraternal twins of the same sex, 62 both were feebleminded, 
and in 39 pairs only one was feebleminded. In 139 pairs of twins 
of unlike sex, 66 of the pairs were both feebleminded.** Much 
Toom is left for causes other than heredity in producing feeble- 
mindedness, but it is undoubtedly one important cause. 


Experiments on Heredity. With lower animals that have 
is he course of a few years, we can 


Mo experimentally. * The albino rat 
a good subject for this kind of 


al generations within t 
W the inheritance of ability 
matures rapidly and thus provides 
Xperiment. ; f 
Tryon has made such a study. In the first generation, 142 rats 
Nere given an “intelligence” test in the form of learning a maze 
Pattern, The amber of errors in a certain number of trials. was 
the test score, From this group the very best learners were selected 
to be the parents of one strain of rats, and the very oiled sa 
the Parents of another strain. In Fig. 3.9, at the top, nde pete 2 
requency distribution of scores earned by the pam 1 a = 
he “bright” rats are at the left end of the disri ve ( 
Number of errors) and the “dull” rats at the other os ost 
Fig. 3.9 shows the distributions of the scores = e per 
8enerations separated into the two strains. In each gen 
o i i speak in rough terms. Strictly speaking, 
= e Ol ee xe vdiecerinined by heredity. Abilities are in 


the Properties of bodily structures are hele properties: 
n dependent upon bodily structures and their | 
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Ficure 3.9 Frequency distribution ios 
beginning with an original unselect showing later generat! ne 
after selections of best and Poorest ach generation to be parents of the 
next. (F,) means the second filial generation, that js, the “grandchildren” sAn 
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tively. The best learners are Alw. left (lowest number Sr errors) aní tit 
Poorest ones at the right. (Data from R. C, Tryon, in F. A. Moss, Compa”! 
Prentice-Hall, Inc.) 
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only the brightest of the one strain were kept as parents of the 
next generation, and only the dullest of the dull strain. Even in 
the second filial generation (F») there was a distinct separation 
of the averages of the two groups, with a surprisingly small amount 
of Overlapping. In generation F; the overlapping was extremely 
slight, By that time there were two almost pure strains, the 
“bright” and the “dull.” 

We are not ready to generalize these findings very far. We do 
not know whether selective breeding of rats would give similar 
results for all rat abilities. Nor can we say that similar experi- 
Ments with human subjects would give parallel results. Owing to 
the similarity of hereditary mechanisms in rats and men, how- 
ever, and from everything else we know about heredity, the pre- 
sumption js very strong that we would find similar results in 
human experiments. If this reasoning is brought into connec- 
ton with the fact that dull parents tend to have large families 
and bright parents tend to have small ones, the situation is rather 


alarming > Y east in our 
“ming. It would appear that the human race, at least ur 


Culture, is effecting adverse selection so far as favorable heredity 
~, ey = 
'S concerned, 


Heredity and Other Personality Traits. We have just seen 
that heredity seems to be more important than environment for 
“Stablishing the individual's ability levels. Physical characteris- 
Hes, likewise, are strongly determined by heredity, probably even 
More th 5 Other traits, however, are determined 
nvironmental forces. But heredity 
of the most obviously learned 


F an are abilities. 
a ` z 
dos Much greater extent by ¢ 

€s have its say, even in the case 


Characteristics, 


hli 4 é rnin. 
: Resemblances of Twins and Siblings. The data ee g 
'C role of heredity in behavior traits are far less complete than 


AY are concerning abilities. The reason is that ee me 
z ili rai [E ewer an ess 

anid Scales for measuring nonability traits are bodo 

artain than those for measuring abilities. Results o taine 

À i and their children, and brothers and 

i a 


Indicate that parents ith respect to person. 


Sisters Pa s ion W 
rs, do show some positive correlatio 
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Identical twins show a greater resemb 
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twins. For example, in tests of vocational interests, the correla 
tion between identical twins was -+.50 whereas that between 
fraternal twins was +.28.2° This difference is apparently due to 
heredity. But note that in tests of ability, the corresponding cor- 
relations would be something like +-.90 and +.70, respectively. 
This bears out the assertion that environment affects other psy- 
chological traits more than it does abilities. 


Breeding Experiments. It is reported in a later chapter (Ch. 
VII) that differences in general emotionality of rats can be pro 
duced by selective breeding. An emotional and an unemotional 
strain could be produced by selecting the most and least emotional 
parents. In other experiments of similar kind it has been show! 
that active and inactive strains of rats can be produced by selectio? 
and that the trait of “wildness” in mice is also related to heredity: 
All of these traits would seem to rest upon glandular bases, and 
certain overactive or underactive glands very likely depend upon 
hereditary causes. 


Hereditary Traits Are Subject to Change. Hereditary traits of 
emotionality, wildness, and hyperactivity are of a very general, 
pervasive kind. And yet, they may be subject to changes in cel’ 
tain individuals. For example, some “wild” mice might be tamed 
and some of the “non-wild” ones might be made wild by specific 
treatment. In other words, just because a trait is shown to have 


a hereditary basis is no reason for becoming completely fatalistic 
about it and to conclude that nothing c 


an change it. We shoul 
regard heredity as merely bending deve 
£ 


i i lopment in certain dire“ 
tions. Later factors bring their bending influences to bear upo” 
that same development, either coo 
hereditary slant. 


There is the old and familiar saying, “As the twig is bent he 
tree inclines,” which is undoubtedly true, either literally oT fig’ 
uratively. The point here is that “twigs” are bent by hereditary 
mfluences before the birth of the individual and continuing after 
he is born. Bending influences from the environment get in 
their work mostly after birth. The earlier they exert themselv& 
the better are their chances of producing important, general 1% 
sults. They must work with or against directions alsead? esta” 


age : i e 
perating with or opposing th 
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lishe edi r : 

shed by heredity, and the outcome is a compromise. The final 

ou a a. ip z 
tcome will depend upon which factors are strongest and in 


whic Coe hae g 
vhich directions their forces are felt. : 
SUMMARY 


In general plan the nervous system is a most intricate com- 
munication system. Its nerves contain millions of microscopic 
threads or fibers, some of which carry impulses from receptor cells 
MM the sense organs inward to nerve centers, and others carry im- 
Pulses out from the nerve centers to muscles and glands. 

i The human nervous system has developed with three rather 
distinct levels, one superimposed upon the other. The lowest is 
the reflex level, centering in the spinal cord and the brain stem. 
The second level, with centers in what is sometimes called the 

hanisms for our unconscious and 
Semiconscious mental activities. The third level has its centers 
în the cerebral cortex or “new brain.” Some areas of the cortex, 
When excited, give rise to sensations, of colors, sounds, bodily feel- 
ngs, tastes, and smells. Other areas, when excited, give rise to 
Muscular contractions. For this reason we say that there are sen- 
Soy, and motor centers in the cerebral cortex. The largest part 
of the cortex is devoted to the interconnection of other parts. 
Every part of the brain, within the same level and between 
levels, is so much connected with other parts that no activity is 
“influenced by what goes on elsewhere in the nervous system. 

. the whole, higher centers are dominant over lower ones, but 

ver 


“ol a : 
d brain,” also provides mec 


large extent, what goes on in 
a ò 


Ones also determine, to 4@ : ‘ 
dominant center in the 


ee higher centers. If there is any one 
En brain it is the speech CeT a developing individual i 
ready to tre —— — oy ve akan birth There is 
thee © show responses to stimu'i ong eo : 
tuch spontaneous activity after the fourth or fifth month. At 


ith many reflex patterns are ready to function, although not 
Perfectly, The newborn child, or neonate, rapidly develops his 


S ; ne 
is functions, His development along the lines of motor pat- 
ns, adaptive responses, language reactions, and social reactions, 
S x A k 

usually sufficiently regular in its sequences that useful growth 


No 
rms can be given. 
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Motor control develops according to two principles. Moré 
precise and refined patterns emerge out of gross movements (prin 
ciple of differentiation). Already developed reflexes or Icarned 
responses become incorporated into new and more elaborate pat 
terns (principle of amalgamation). In spite of great regularity 
in development, each child follows in his own unique pattern 
(a third principle of individuality). These principles apply 
to other areas of development also. 

Development of behavior occurs by maturation (an unfolding — 
of body structures as laid down primarily by heredity) and by 
learning (effects of stimulation and response). Maturation pt™ 
pares the child for learning certain beh certain 
age levels. The rate of learning will be Cue 
tion condition is most favorable. 


avior patterns at 
greatest when the ma 


the 


Through learning, the pressures of the culture in which 4 
b 


child lives make a human being out of him. A child is so adapta F 

i nE yal 

that without cultural pressures he would develop many inhun a i 

ses > E asan r Ft 1r 
qualities. The effects of different cultures are quite obvious 


terms of attitudes, beliefs, and other personality traits. 


The general question of the relative effectiveness of heredity 
and environment in determining individual differences in intel! 
gence and in other personality traits has been both challengi"é 
and difficult. From studies of resemblances of children and the" 
parents, of ordinary siblings, of twins (identical 
of foster children, and of orphanage children, c 
conclusions can be drawn. 


and fraternal) ; 
ive 


ertain tenta ; 
On the whole, it appears that diffe 
ences in intelligence are determined more 


edity than by differences in environment, This is especially rt 
where there have been comparable opportunities, Although the? J 
are evidences that heredity influences many other traits of pei 
sonality, to a larger extent these traits are depndent upon soc! 


. a š bi u 
factors. Significant changes in personality can be brought abo 
in spite of heredity. 


by differences in P 
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Necessary for those events—afferent and efferent nerves, nerve center, 
receptor, and eftector. 
_ 2) Explain what would probably happen if, by a delicate opera- 
ton, we could connect the eye with the auditory nerve and the ear 
With the optic nerve. 

3. In view of the known speed of nerve impulses, cite some limi- 
tations that are placed upon the quickness of our responses to stimuli 
M some life situations, for example, playing tennis, typing, driving a 
ea OP piloting an aircraft. 

— 4 What support is given to the idea of an “unconscious mind” 
1n the study of nervous functioning? 

N 5. Why is it incorrect to say that human intelligence is localized 
in the frontal lobes of the brain? Is there any truth at all in this idea? 

6. If some child under three years of age is available to you for 
Observation make a list of the accomplishments he shows, using the 
list on Page 62 as a guide. What are your conclusions? 

T. List several criteria or signs by which we can tell whether a 

ain behavior pattern is primarily due to maturation or to learning. 

8. Why do you think the concept of “instincts” was rather promi- 

Nent in psychology about thirty years ago and why it is not now? 

: 9. List some things about child behavior that could sits be 

edited to the kind of culture in which he lives and list others that 

could not have come about without the influence of culture, : 

in A How could m government program bring about an increase 
the level of intelligence of its populations te 

Lt. 5 iş there in the statement criminals are 
born, 2 influence on criminal 


beh 


cert 


How much truth 
Not made”? How can heredity have 
ee P É 
i 12. -The Dionne quintuplets, although having Heston heredity 
a €xtremely uniform environment, developed unique personalities. 
“Xplain, 
has “ol Select an acquaintance W 
n standing tralis Try to accoun 
now of his heredity and his past environments. T 
ti 4. Write for your own consumption a short au g 
mes “Why I am what I am.” 


hom you know very well and who 
unt for those traits from what you 
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CHAPTER IV 


An Organism Has Needs 


| HE FIRST important answer to the question “Why 


mae individual do what he does?” is found in what we call his 
ne ation. Under the heading of motivation come all the inter- 
“| Conditions that stir up activity and sustain activity. External 
Sumuli would be rather ineffective in arousing action if there were 
not some cooperation of internal help. 

Notice what things an individual attends to and what he strives 
es and you can depend upon it that those things have some un- 
‘sual value for him. You may see no value in them, but they 
Promise him satisfaction. Notice from what things the same indi- 
Vidua] tries to escape. They also point to some disposition within 
ay to avoid such things. The same person at one time seeks an 

J€ct, and at another time is indifferent to 1t or even shuns it. 


°Mething within him has changed. It is that “something within 
um” rest in the next few chapters. 


to which we turn our inte im 
factor or condition that tends 


Motive ; $ P x 
to Nottve as any particular internal 
initi E io 

Nitiate and to sustain activily- 


In 

TE 

ERNAL Sources OF ACTION 

Are Spontaneous. Suppose, for the 
all external stimuli. To do this 
Place 


mo Organisms 

Co Ment, that we could eliminate 

Mpletely is impossible, but we c 
91 


an approach this goal. 
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an albino rat, the favorite laboratory animal, in a cage by a i 
in a sound-proof, light-proof, air-conditioned ae en a 
important external stimulation will be ‘his contact aan n si 
Support the cage on a device that registers every aos pn a 
makes. After he has been in the dark 24 hours, examine his T ad 
It will be found that most of the time he has been inactive. pe 
minutes passed without the sign of a movement. But ey = aa 
or three hours, there were signs of revived activity, a 
in frequency and in vigor until a climax was reached, and t 5 
more rapid dying out of activity, and a return to aa 
rhythm of activity has occurred that can be due only to in 
causes, . pea. 
Place a female rat in a common revolving squirrel cag at 8 
period of a month and let her run as much as she will, for tha 


n. 
the only activity, besides resting and eating, that she can eng is 
Record the number of revolutions of the cage each day. If T P 
a normal specimen, every fourth day she shows a sudden ae 
activity, and runs several times as far as on the other H 
External stimuli have remained the same from day to day, 50 


i i ‘ -i work. 
only reasonable conclusion is that some internal factor is at 


hat 

Activity Is Sustained until a Goal Is Reached. Suppose e at 
the first of these two rats, when he approaches one of his reg 
periods of activity, is given the choice of several things to ao ee 
chooses to eat and, almost immediately after eating, he S not 
quiescent. We infer that he was hungry, although we nse sö 
assume that he knew he wanted food, that he had any ideas his 
food, or even felt any sensation of hunger. We may say that d 
goal was food-in-stomach, not because that is what he seeme was 
want, but because his violent activity ceased when that state a 
reached. We must not read into the rats behavior any hum! 
characteristics that may not be there at all. 

What Is a Goal? 
the power to imagine 
in the future. To say 
bold assumption. As 


e 
hav! 
We speak of human goals because We 


them and our attainment of them some = 
that rats have similar goals is to make a w ly 
a matter of fact, we ourselves are complet? 
unaware of many of the things toward which we are striving: A 
this respect we are on a par with the rat and other lower animê 
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We also observe other human beings apparently striving toward 
something that to them may be an unconscious goal. The best con- 
ception of a goal should include all cases. A goal is best defined 
as an end status at which sustained activily ceases. 

The water in a river flows until it reaches the sea. A stone rolls 
down hill and keeps moving until it comes to some stable resting 
place. If we wished to be animistic, We could say that the water in 
ocean, and that the ocean is its goal. 
ks a resting place, that the 
g since discarded 


a river intended to reach the 
We could say that the falling stone see 
bottom of the hill is its goal. But we have lon 
this way of explaining the behavior of flowing rivers and falling 
stones, These are natural phenomena, with natural stopping 
Points, We must look at mental activity in the same way, if we 
are to be scientific about it. Mental activity is also a natural 
Phenomenon with its natural stopping places—food in the stom- 


ach, escape from pain, and other end points of quiescence. Mental 


activity comes in segments that persist until certain natural 
£ 


Stopping points are reached. 

ions. What, then, starts the activity, and 
point? A stimulus, external or internal, 
aot a new statement. But we must now 
rritation, OY as something that upsets 
So long as the irritation is pres- 
like a stretched 


ai k Eases Tens 

s a natural stopp!ns 
o the activity; this is! 
Ook upon a stimulus as an i 


the eemnes i 4 

s € equilibrium of the organism. i 

es the organism is apparently under tension, i 

Su Spring or a taut bow The human individual experiences the 
a 3 


tension, He may also realize just what stimulus caused the tension 
and what has to be done to relieve it. On the other hand, he may 
be hat only in a vague 
awar F Since > ten a 
are of nothing but the t 


Sort of way. 


sion, and even t 


ng the tension is to remove the 
d 


f releasi 
s ay be the lack of some- 


The only adequate wa sing 
The irritation ™ 


irritati i 

ion or to change 1t- ; 

: g : 

thing needed or wanted, oT the presence of something unwanted, 
a , 

di ca 

lisagreeable, or painful. Mental life is © oe 

Slons and attempts to relieve them, with the success OF ai ure that 

Nsues. At any one moment an individual may be laboring under 


‘ ions can 
a number of different tensions simultaneously. Some tensions ca 


ne long sequence of ten- 
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be eased immediately, and with little effort, while others take 
hours, or days, or even years. À 

To live at all means to have tensions, and when all tensions ar 
gone, death replaces life. Fortunately, though tensions are often 
o 5 om e nk n A  -enifistaGs 
uncomfortable, they also make life interesting, and the satisfa 
tions of releasing ourselves from them usually more than repay 
us for the discomfort they entail. 


The Source of Energy for Mental Activity. Motivated ac 
tivity is energetic activity, and the stronger the tension the = 
vigorous the activity. What supplies the energy? Certainly "H 
the stimulus, for stimuli merely release energy. Internal needs E 
cravings, although they set up tensions, do not contribute m 
they merely steer or direct its discharge. The vigorous action A 
see in a strongly motivated person involves strong muscular wate 
tractions. This uses the stored-up fuel material left in the sisi 
cells by the blood and it comes in turn from the food that he eat ; 

Nervous energy, used to direct the muscles, is of a similar ae 
It comes from the food material stored up in the neurones. ae 
cells themselves use surprisingly little food material and can P 
spond for hours without showing fatigue. Failure of receptors # 
muscles comes first. 


There is no reason, therefore, for 


ive as @ 
force, as if it were 


speaking of a mot a 
energy supplied from some mysterious sour E 
Nor is it necessary at all to assume sa ne 

variety. So far as we know 
of the body than is put int 


a “mental energy” a s out 
» no more physical energy come 
o it in the form of food material. 


SPECIFIC ORGANIC NEEDS 


The most elemental factors that initiate, select, A 
control activity from within the body are the so-called lle 
drives. Their source is in the organic needs of the body. nee 
of these needs are of trivial co ge 


nsequence for behavior in hem 
eral, but others are all-pervasive in their effects. Man has th 


š . P A jan 
in common with all the animals, but the role they play 17 j a 
; : i 
and the greatly complicated Ways in w Me 
different. Here we are concerned on] 
cravings, such as hunger, thirst, and s 


hich they operate are 4 A 

. > a 
y with the more eleme” 
ex. 
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Homeostasis. Under the term homeostasis, we find the at- 
tempt of the body to keep the condition of the blood in perfect 
order. It is a most remarkable fact that the blood varies only to the 
smallest degree from a certain temperature and a uniform chem- 
ical composition. The proportions of water, salt, oxygen, carbon 
dioxide, acidity, sugar, protein, fats, and glandular secretions are 


- all conditions. The moment 


kept as uniform as possible under 
anything upsets the balance, immediate steps are taken to restore 
ays no small role in this, 


the equilibrium. Nervous control pl 


and it often results in activity of the entire organism, for some 


of the adjustments demand things from the environment, such as 


food, air, and water. The need to maintain homeostasis therefore 


of various kinds, and thus it is a general 


leads to mental activity 
the blood constant 


Motivating factor. Particular attempts to keep 
wi A 

ill now be mentioned. 
It is now known that a part of the 


Temperature Regulation. 
exact, contains an automatic 


b . 
rain, the hypothalamus to be more 
Like the thermostat in your home, 


a constant temperature, this center 
temperature vary more 


regulator of body temperature. 
that keeps the rooms at nearly 
F your brain does not let your blood ) mor 
sila amount, One part of i if ee ne n 

ature, and another part causes a tati. 8 ; 
utomatically shifted to permit a higher 
ffect of the higher temperature 
Behavior resulting 


the : é 
l balance is sometimes a 
eve et 
«vel, and you have a fever. Thé e 
fectious microbes. 


the dictation of the 
ion, shivering, building of nests, 


rag some forms of in 
‘tly or indirectly from 
nae such reactions as perspitat 
Uts, or ng fires, 
immer. 


hypothalamus in- 


houses, maintainit and wearing clothing, and, more 


recently, air conditioning in St 

Sleep. Tradition has it that we spend ; 
sleep, No other single activity occupies so large a portion of our 
tme. A center for the sleep reaction is also found me the hypothal- 
amus.? Prickine this center in the cat’s brain with a needle, or 
touching it a certain chemicals, has been found to cause sleep. 
Just why we need so much sleep, © ordinary rest ar galanation 
Will not do in its stead, is mot fu n. The chief virtue of 


a third of our lives in 


r why 
lly know: 
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the sleeping state seems to be to shut out as much sensory stimula: 
tion as possible from the nervous system. ee 
Experiments on sleep show that the average person is far fro 
motionless while fully asleep. Recording instruments attached g 
the beds of sleepers, show that they change their resting poses every 
12 minutes, on the average. An individual may be expected to 
make from 20 to 50 gross changes in position during a single night. 
It has been found that the greatest depth of sleep comes during i 
early hours after retiring, and that sleep becomes paa 4 
lighter toward the end of the night's sleep. This is determined Ms 
finding the loudness of sound required to cause waking. It is i a 
found that sounds most easily awaken en 


a sleeper just after h 
moved in his sleep 


, and that the frequency of movement is peok 
sively greater as morning approaches. Between movements, t 
deeper sleep returns, by 
The onset of sleep is a natural reaction, being brought on 
fatigue, monotony, and the 


"n = can, 
absence of exciting factors. It 
however, be fought off w 


hen other desires are strong enough m 
to some extent, each person develops his own personal mae, 
sleeping. But it would not be true, by any means, to say that sle a 
is merely a habit. Persons who are kept awake forcibly fo" 

number of days and nights, w 
sufficient energy to match the 
spects. Their simple sensor 
make no more errors tha 


f 

. P ss uste 

hen given various tests, can ™ ië 

5 A E 

ir normal performance in som hey 
: t 

y functions may be unaffected, and 


: : ; <s, But 
n usual in certain routine tasks: ery 
most affected are interests, attention, and initiative. After Vo! 


her 
prolonged lack of sleep there may be hallucinations and ot! k 
abnormal symptoms. 

Hunger. Everyone knows wh 
though rarely does any one ina wel 


desperately hungry and so feel th 
source of hunger is 


. ry? 
at it means to feel monn 

: - þeco 
l-regulated society ever bert he 
e full force of the drive- 


5 y, the 
in the stomach. When we are hungry.» X 
stomach undergoes a series of muscular spasms that come at t 


i ess 
rate of about 10 per minute and last some 20 to 25 minutes unl 
food enters the stomach. These 


by means of apparatus like that 
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bour i i i 
M to 7 ~ a: o ahs y + 
which, in turn, is fastened a writing point. At the moment 


of a spasi indivi i 
§ n > , ay Her ` = rer È 
pasm, the individual experiences a hunger pang. What starts 


the Arce - r a 
stomach spasm is not known for sure, but it 1s probably a direct 


sensitivity of 3 : a à 
ivity of the stomach muscles to a slight change in the blood 


tl oe rant 
hat warns of a dwindling food supply- 


A is the record of the stomach con- 
Cisa record of the time; D is the record 
and E isa record of breathing. (After 
havior, John Wiley and Sons, Inc.) 


f hunger reactions. 


Ficurr pS 

tractiong;. The recording 0 

Of ities: B is an inflated rubber balloon; 

wW subject's reports of feelings ol hunger: 
» Cannon, in P. T. Young, Motivation of Be 


i Hunger and Appetite. A distinction must be made between 
uncer Sia Ries J 

nger and appetite. We may say that appetite 1S educated hunger, 
People have a craving for food not only 


but because they have learned that 
d, even when one is not hungry, 
ll and taste of appetizing food 
ve that initiated by hunger 


to use G 
a tse figurative language. 
ecause of 
fo of actual hunger pangs: 
O x . . xP 
ds can satisfy. The sight of foo 


cre 5 a 
ates a desire to eat. The sme 
ver and abo 


nger pangs- 


also creates a desire to eat © 
Pangs or in the absence of hu 
All animals require a well-bal- 
of vitamins to maintain growth 
e diets of lower animals and of 
kable balancing of diets, even 
t dietitians. How is it that the 


Py i alg oe one 1 
nie i iet and an adequate supply 
ealth. An examination of th 
man the world over, shows 4 remar 
in the absence of the advice of exper 
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right foods are selected? No one knows just how a wierebagsl i F 
such things as salt, phosphorus, calcium, or things containing vita 

min B, sets up a definite search for food containing them, and i 
avid devouring of these foods.* Human diets change ole 
with the climate in which men live. After living on a one-side 

diet, men experience cravings for things that would make up to 
their deficiency. Infants, when allowed to choose among alterna 
tive simple foods, come to select a fairly well-bal 
Many factors in human life serve 
scure the natural cravings.® 


anced set of w 
to pervert appetites and to O 


Aversions for Specific Foods. Many harmful things that mig 
otherwise be taken as foods have a disgusting odor or bitter pe 
and are rejected. Very strong hunger pangs, however, our 
almost any aversion, Behavior 7 
strates this very clea 
that are 


: -ae deri 
of people during famines de! eee 
ae z , , ings 
uly. There are some aversions in human being 
not entirely explainable, for ex 


- ating 
ample, aversions to catiMo 
meats of many animals, 


Ji 
insects, and reptiles. Such foods have 
never been shown to be harmful. coly 
others we do not hesitate to accept. There may be some deep 
implanted, negative reaction to them, but, on the other ham 3 
social custom undoubtedly has much to do with these aversio™ 


P 2 . r : ater 
Infants sometimes eat insects without signs of disgust, but lz 
develop the adult attitude toward them. 


p ve many 
They are as nutritious as 1 


Factors Contributing to Appetite. The strength of appetit 
of a hungry animal can be measured by the rate of eating or by t ly 
amount of food he consumes in a given time. Give a hen a supii 
of 100 grains of corn, for example, and she at firs? 
then more and more slowly until she 

Certain factors increa 


will eat rapidly 


large grains are presente 


y al 
er fill will eat a 
he situation. Seve 
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additi oati i i 
: “jean cating hens induce more overeating than one. As much 
S ar Ge re i 
per cent more food may be eaten under a social stimulus.? 


The Consequences of Hunger for Behavior. What a large 
part of human activity can be traced directly or indirectly to the 
attempts to put a stop to a few small stomach spasms! A third of 
Suy population is engaged in agricultural work, most of which 
aims at the satisfaction of hunger. Transportation systems devote 
eae thain work to the carrying of foods. Grain exchanges, 

acturers, processors, markets of food, cooks and restaurant 
a contribute their services toward gratification of the 
eed. Almost every war has had its economic causes; a strug- 


gle joy à > à 
Ste over dependable future sources of raw materials, including 
f history have been caused by 


food s z 5 
3 od supply. Great migrations O 
All due credit must, therefore, 


famine a 
b line or the threat of famme. 
Je Vive . . 

given to this fundamental human craving. 


Å Thirst. The mechanism of thirst works somewhat as follows. 
k slight drop in water content of the blood deprives the salivary 
glands of water. Salivary secretions are reduced in the mouth and 
throat, and a constricting sensation of “dryness” is aroused there. 
An urge to seek liquid refreshments is noticed in the form of gen- 


ral restlessness, even before any sensation of thirst arises. Only 
s intense does any unusual human 


whe 4 ‘ . 
en the craving for water ! : 
le over a dependable source of 


be , 
Chavior result, but the strugs 


Water è 
ter supply sometimes has great social consequences. 


F Elimination Needs. For the sake of completeness, two addi- 
; j ae 5 : 

onal urges should be mentioned. Their relative unimportance 
fies no more than naming them here. 


The need to eliminate body wastes gives rise to the urge to urinate 
While relatively unimportant in them- 
ble attention in Freudian 
of an individual’s person- 
ng to control these 


to be . k a oe 
behavior in general justi 


. urge to defecate. 
, these urges are g! 
ee Freud believed t 
Utes Yaits arise 1n connection 
when he was a child. 


ven considera 


hat many 
with his learni 


A drive that seems dependent upon 
urge for physical activ- 
state seem to demand 


n The Need for Exercise. 
i Specific kind of organic condition is the 
ty. Muscles that are in àa healthy, rested 
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activity that exercises them. This is most apparent in growing 
children who cannot sit still very long at a time. Growth seems 
to call for the functioning of the growing organ, which in turn 
stimulates further growth. 

This principle might be generalized to include all growing 
functions, but this is in the realm of speculation rather than estab- 
lished fact. It does seem, however, that the appearance of some 
power or ability in an individual carries with it an urge to use 
that power. The individual is especially interested in those things 
that he can do well and is likely to be unhappy when his assign- 
ments do not make use of the talents he thinks he has. 


Some Less Speciric N 


EDS 


The organic needs just listed are all vital. What 
ever other activities they may stir up in the process of their 
satisfaction, there is one essential response that must be made 
if the organism is to continue to live. The initiating stimulus, 
too, is some characteristic organic condition. 

In the next motives to be mentioned, the initiating stimulus 
may be quite varied, although it is usually of a certain kind. The 
responses by which gratification is achieved may also be quit? 
varied. Furthermore, gratification may be delayed or denie 
without necessarily endangering the life of the individual. Wher? 
there are no natural or obvious gratifying responses, there are 
often substitute satisfactions. 


Sex. The reproduction and survival of a species depend 
upon internal stimulation. The very complex structure of huma” 
nature and the restrictions placed upon the sex impulse by civ 
ized society make the operation of this drive in man an extre™® 
varied and obscure process, very difficult to analyze. Its impor’ 
ance in human behavior cannot be denied. But if we are to stl! 
the sex drive in its simple and elemental form, we shall have 
look to the lower animals. 


3 : 5 re 
The primary internal stimulus for sex craving is in the natt! 


ai sri 2 Gi 10 
of a glandular secretion or hormone. In the male, it is a secret j 


from the interstitial cells of the gonads or sex glands. In the fen 


mae P i p 
it is a secretion from the ovaries. Carried by the blood streams 
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the brain it sets in readiness certain patterns of response that 
would otherwise be quiescent. Interest in the opposite sex, and 
behavior leading up to mating, are the most obvious patterns of 
response. 

Natural Sex Cycles. In lower animals, sex activity is decidedly 
linked with the seasons, being most prominent in the spring of the 
year. The secret of this response to spring is the increasing length 
of daylight. An accumulative effect of light stimulation through 
the cye and the brain exerts some influence upon the pituitary 
gland, which is attached to the lower part of the hypothalamus. 
One of the secretions from the pituitary gland flows into the blood. 
If the animal is a migratory bird, it starts its flight northward. 
At the same time, the pituitary hormone stirs the sex glands into 
action,8 

Sex Hunger and Sex Appetite. As in the case of food hunger, 
we must make a distinction between sex hunger and sex appetite. 
The latter, again, is based upon factors in addition to the stimula- 
tion of the sex hormone, factors derived primarily from experi- 
ence. Such factors as femininity and beauty in the female, and 


Masculinity and strength in the male, may be effective because of 
: patterns in the human brain. Prox- 


Inherited organized response l 
i introduces its strong factor for sex 


Imity of the sexes in daily life 
aPpetite. The cinema and many other forms of amusement also 
Contribute their share of external sexual stimulation. The 
Public demands such entertainment and pays for it, otherwise 
the purveyors of amusement would change their wares. Sexual 
tensions, unlike most others, are pleasurable in rei sp to 
certain degrees of intensity, and this fact calls for means of whet- 


ung sex appetite. i ' 
_ Individual Differences in Sex Appetite. ea sn gear bo 
18 often overlooked by those who are concerne abou w I 

OF sex, This is the fact of individual differences. ba any penp e 
act as if they believed the sex impulse were a _— _ ‘ed 
tity in every human individual. This is far igi ae pie Wace 
are many individuals with almost complete lac ag? > ay , 
Women are far more likely to be lacking in sex inter h r 
men. The cause of an individual difference may be a matter o 
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glandular constitution, not only of the gonads, but also of other 
glands like the pituitary and the adrenals that stimulate the gonads 
into action. The cause may be personal experience; long repres- 
sive training by a sexually repressed parent, a disagreeable sex 
experience, or a lack of external stimulation. Only when we 
realize these individual variations can we deal effectively with 
individual problems. 


The Maternal Drive. The great concern of a mother for the 
welfare of her young is now very lar: 
hormone called prolactin which is 


rely traced to the presence of a 
creted by the pituitary gland. 
Its effect upon the brain is to make profound changes in the 
mother’s behavior. She shows an intense urge to return to her 
young when separated from them, to retrieve them to her side 
when they stray away or are removed, to protect them, and to care 
for them in many ways. 

The power of prolactin is experimentally shown by injecting 
it into the blood stream of the females who have not yet had 
young of their own, They become maternal in their behavior 
and “adopt” the young of other mothers, even from other species, 
like the hen who adopts puppies or kittens. Prolactin injected into 
laying hens causes broodiness. Even in roosters it may have the 
same effect, even to the clucking typical of the mother hen. 

It is true that some mothers do not always show motherly be- 
havior toward their young. They may desert their litters, and 
mother rats may even eat their young. But this should not be 
taken to mean that they lack entirely the maternal drive. It simply 
means that some other drive is at the time much stronger than the 


maternal drive. Mother rats who eat their young probably do $0 


because their diet is deficient in something that is replenished by 
devouring the young. 


Human Mother Love. Mother love in human individuals Í$ 
also basically dependent upon the same organic factors as in lowe" 
animals. But that is not the whole story. These factors could not 
explain why the human mother continues to lavish affection and 
care upon a child long after its nursing period is ended. In ge? 
eral, it is true that we become attached to any objects that have 
been found to serve as an outlet for any drive. And the attach 


| 
i 
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ment for the object persists, carrying its own motivation, even 
though the primary motive no longer directly operates. A child 
also gratifies many other motives in the mother. Through it she 
derives the satisfaction that comes from love and affection and 
of superiority. The child is weak and dependent 
r feeling of self-importance, and in so 


from her feeli 
upon her, which adds to he 
far as she identifies herself with her child, it 
accomplishment also add to her own sense of worth. 

factors, there may be, in both father and 
which makes them want to aid 
k specimen, human or infra- 


s gain in strength and 


Over and above these 
mother, an innate parental attitude 


and to protect any young and wea 
human. To prove or disprove such an inborn behavior pattern 


would be very dificult. We can at least conclude that the human 
attitude toward children is a highly complex affair, as compared 
With the elementary maternal drive furnished by prolactin alone. 

In connection with the fulfilment 


Sensitive Zone Demands. 
ain tissues that, when stimu- 


some organic needs, there are cert 
ated, give rise to highly pleasurable experience. This is true in 
connection with the normal functions of excretion, of eating, and 


of sex. In connection with the taking of food by the infant, suck- 
Ing seems to be a very pleasurable act. The act itself is often con- 
tinued in the form of thumb sucking or in other ways, even after 
. . Pn 1 ir rer 

hunger is satisfied. Though the lips are said to lose their power 
the infant, at a later time, 


asure known to 
they probably never lose it completely- The satisfaction that many 
Older children and adults derive from handling the lips, putting 
things in the mouth, and in kissing, testify to this fact. Much 
of the pleasure from smoking is said by psychoanalysts to be a 
Matter of revival of the infant's sucking response. The act of 
chewing is also rewarded, to a less extent, by pleasure. This ac- 
Counts, in part, for the appeal of the common habit of chewing 


sum, 


to oj 4 
9 give the intense ple 
p 


It is very probable that the 
n begin, to a large extent, in 
reactions. No human infant 
loves his parents. He 
e lips or chin 


„Origin of Love and Affection. 
child’s reaction of love and affectio 
Connection with the sensitive zone 
Mstinctively recognizes his ow? parents or i 
has to learn to love them. Jf a mother strokes th 
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of an infant lightly with a finger, he smiles and coos with pleasure. 
Let him see her smiling face as she does so, and he connects the 
pleasure he experiences, and his smile, with the sight of her face. 
He soon comes to smile and coo at the sight of her, and stretches 
out his arms to her. As she clasps him to her gently, rocks and 
cuddles him, she stimulates other sensitive zones. 

But this is only one way in which a child learns to value and 
to love others. Any person whom he associates with the relief from 
pain or discomfort or with satisfying any other motive, becomes 4 
loved object. Feed the child, give him candy, toys, and attentions 
repeatedly, and you win his affections, as anyone knows. He comes 
to show love and affection toward others in proportion as he asso- 
ciates them with the satisfaction of his wants. 


SOME GENERAL NEEDS 


The Urge to Escape. Fear with its accompany ™S 
urge to escape from dangerous situations is an obvious tendency am 
all animal life. There is no particular organ or tissue that origt™ 
ates the stimulus for fear. There is probably a “fear center” in the 
brain, but the stimulus is usually external. The stimulus that CaP 
excite this center and set up the urge to escape is either a pair 
inducing one or one that threatens pain or injury. 

In the human infant, only a very few stimuli will instinctively 
arouse fear during the first six months after birth. They include 
loud noises, sudden happenings, sudden displacement of the 
infant, or a loss of support and falling. The maturing nervous 
system later brings out fear reactions to some additional stimuli 
such as strange persons, things, or places. Some general factors 
may overcome the potency of these stimuli to arouse fear, for 
example, if the child is made to feel secure, has developed confi 
dence in those about him, and is free from tension and strai™ 
If he is ill at ease regarding his status in the home, if ignored of 


neglected by his parents, or if punished or blamed too much, be * 
more prone to fear. 


Fear Reactions Spread to New Stimuli. As the child grows 
older, certain changes occur in his susceptibility to fear and in his 
way of expressing it. His growing ability to see connections be 
tween things opens up new sources of danger that were totally 
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ineffective before. He can anticipate injury farther and farther 
in advance. He comes to sense danger where there was none for 
him before. A second way of attaching fear to an object is to have 
a painful experience with that object. That the burned child 
dreads the fire is an old, trite saying. In more general terms, 
the child learns to fear objects that are associated with a former 


fear-provoking stimulus. 

Watson set up a fear of dogs and r: 
as conditioning (see Ch. XIV). At the moment a rabbit was pre- 
sented to a year-old child, a sudden, loud noise was made behind 
the child, The child reacted with fear to the natural, fear-pro- 
voking sound stimulus. The next time the rabbit was presented 
Without the noise, he shrank from it in fear. The rabbit alone 
king stimulus. The fear often transfers 
to rats, fur muff, or anything 
ay fears are likely to spread by 


abbits by the process known 


Was then the fear-provo 
automatically to similar objects: 
resembling the rabbit. In this w 
conditioning. 

: Conditioning, howev 
intelligent children in Wa 
ing the loud sound, did not connect i 


the two separated. But wherever a Te 
old fear-arousing stimulus and a new one 1s made in the brain 
d 


of a child, the fear reaction transfers from the one to the other. 

Thus there are two ways in which new fears come about: (1) 
by the maturing of abilities to sense danger in advance, and (2) by 
the process of conditioning. In any specific new fear we cannot 
always be sure just which it is. Both depend upon the associating 
of new things indirectly with the fear reaction. Children between 
ages 1 and 2 usually show no fear of snakes. From 2 to 6 they 
show “guarded” reactions tO snakes. By the ume college age is 
reached, two-thirds of the students show fear and even terror. All 
have by that time heard much about poisonous snakes, boa con- 
strictors, and pythons. Some have themselves had harrowing ex- 
Periences with snakes, Or have known others W 
by them. 


er, does not always take place. The more 
tson’s conditioning experiment, on hear- 
t with the rabbit but kept 
al connection between an 


ho were injured 


onses in the infant usually 


Fear Re vs. The first fear resp F 
sponses. hough the total reaction 


Include the following components, alt 
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varies depending upon the severity of the response and the type of 
stimulus. Some form of withdrawal, be it ever so slight, is nearly 
always present. Other movements include facial alarm. crying, 


clutching, trembling, paralysis, and the startle reflex. Older chil- 


dren are taught by shaming and other punishment to avoid crying, 


clutching, and other tell-tale signs. There is less overt activity, but 
the trembling, paralysis (at least partial) 
ternal components involving a widespre 
tinue, sometimes with 
posure and health. 


, and other more in- 
ad, organic stir-up, con- 
disastrous consequences to one’s com 
States of worry, anxiety, and general nervous- 


ness are essentially prolonged fear tensions. 


Devices of Escape. The primitive withdrawal reaction gives 
way to flight, and to other devices for beeweny 
the individual and the thre 
ated in a gre 


putting distance z 
atening situation. This can be ee 
at many ways often not recognized as real jae E 
“running away.” Much “queer behavior” is actually of this kin ; 
One person, afraid of others, and afr RE 
adjustment are 
social contacts. 


aid that his social power 
inadequate, becomes seclusive, withdrawing from 
Another, afraid to face reality because it is t0° 
painful, resorts to daydreaming and phantasy. Another, to escap? 
from disagreeable duty, takes a “flight into illness.” Te may seem 
unreasonable that anyone would resort to physical illness of Be 
own desire, but that is precisely what sometimes happens. soldie™ 
who are deathly afraid of facing the enemy, at the 
may develop a lame leg, a paralyzed arm 
a loss of the power to speak. The 
and dangerous duty, and, at the 
others. Their symptoms are 


slightest pretext 
, a blindness or deafness °” 
y thus escape from disagreeable: 
same time, from the blame ° 
brought on by means of some unco 
» asyet unknöwi, They do not realize that theif 
illness is of their own making, and so they also escape all self-blam® 


scious mechanism 


ole 

The urge to strug? 

$ k nt. 
stimulus is restra! 
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gles and cries. Take food away from a hungry dog or cat; take 
Sugar away from a honey bee; take chicks away from a mother 
hen; utter a slighting remark to a touchy person; in fact, inter- 
fere with the attempt of any animal to gratify a motive, and you 
may have a fight on your hands. The genuine fighting reaction is 
aroused only in connection with the failure of other motives. 


Differences in the Urge to Fight. Not all animals are equally 
belligerent, Some are better equipped for flight, with their swift 
legs and strong wings. They struggle only when flight is interfered 
With. Some are better equipped to fight and to kill, with their 
sharp talons and claws and powerful tooth-studded jaws. In most 
Species the male is the fighter. If he does not often engage in com- 
bat with members of other species, he fights with other males of 
his kind over the females and over food, water, and other advan- 
tages, 

The sex difference in fighting may be bound up with the sex 
hormones in some way; there is a possibility that the urge to fight 
1S suppressed by the female hormone. Many animals, like men, 
resort to bluffing before engaging in the more dangerous hand-to- 
hand combat. They make a great showing of bared teeth, erect 


Mane, hair, feathers or quills, thumping of the chest, arching of 


the back, and other threatening gestures 1n the attempt to win 


à psychological battle without. risking their skins. With lower 
animals this is naturally more automatic and reflexive than it is 
m man. 

Civilized Modes of Fighting. Civilized man retains his urge 
to fight when thwarted, and his urge to struggle against odds for 
What he wants. He uses more elaborate and indirect weapons, as 
à rule, but when these fail, he regresses to the use of more primitive 
Methods. 3eing intelligent, he can sense the threat T losing ` 
Source of livelihood, or love, or of social position, a long way off. 

vide a means whereby one 


In Y age . . rts ro 
Most civilized societies the courts p : 
j a - is favored by one’s fellows. 
can fight for his rights in a way that Js y 


International courts have been tried as the more dignified way 
of settling international disputes, when nations will aecept that 
Method, rather than resort to War. Impatiens with court proce- 
dures and lack of confidence in their fairness leads to a regression 
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to older and more direct methods. There is probably no ieistinet 
of war, or even an instinct of fighting, as some would ss 
believe, that compels fighting for its own sake. The only fighting 
of this sort is done in a spirit of play, as in athletic contests. 


Substitute Outlets for Anger. If the urge to fight is thwarted 
because of overwhelming odds, the desire 
outlet upon some hapless substitute. 
calling down from his boss at the 
back or he loses his job. 
like all unspent motives, 


lingers and may find an 
A man who receives a severe 
office must refrain from fighting 
His smothered anger leaves a pension 
until he vents that anger on his family 
at home, or upon the rug that he beats for his wife. All of us 
need such scapegoats as an occasional outle 
A boy may work his anger off on the 
on her piano, and an 
We may secure 


t for suppressed me 
woodpile, a girl by prenicn’s 
athlete in trying to win from his opponent 
considerable relief and satisfaction from waneh oi 
a violent boxing or wrestling match or from seeing a age 
on-picture screen. This is particularly 
if we can sense similarities between the one who takes the br 5 
of the punishment and someone against whom we feel eae 
Young children learn to suppress their hostility toward po 
parents and other members of the f P 
ished when they express hostility. 
of frustration because there 
child from doing. 


fist fight on the moti nt 


amily because they are e 
The parent is a continual so pë 
are so many things he prevents ne 
Brothers and sisters frustrate one em 
rivals for parental affection and favor. er 
are often frustrated by children bec a i 
dom to come and go as before the children arrived and eP 
are disturbances of rest and sleep and of previously establis jes» 
habits of living. It is no wonder, then, that frictions, jeeli 
and resentments develop within the family circle. Ou es 
violent outbursts should be no surprise to the careful obse! a 

It is the bottled-up, unreleased tension due to hostility that vei 


: `; . ow 
to an explosion. There should be harmless ways of letting d 
such tensions. 


because they are 


ause there is no longe 


One such device that 
children is known as ‘ 


is given some toys to 


ith 
has been used quite successfully wa 
‘play therapy.” In this procedure, the a i 
play with, among which are dolls. H 
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encouraged to let each doll stand for a member of his family; 
a “papa,” a “mama,” an older brother, or a baby sister. A minia- 
ture stage is set and he is encouraged to invent a little drama. In 
sucha setting, hostilities may come out that had been unsuspected. 
The child is allowed to do as much damage as he wishes to the 
object of his hostility, following which his attitudes should im- 
Prove. With older children there should be encouragement for 
verbal discussions of hostilities. Talking often “gets things off 
one’s chest” or “out of one’s system.” Meeting the child with 
Sympathy and a sense of humor is very helpful. 


Frustration and Aggression. A great deal has been said in 


recent years concerning the causes of aggressive behavior of the 
Undesirable kind. Not only individuals but also races and nations 
attack others often in a vicious and unwarranted manner. It is 
Probably true that the individual or group that is thus attacked 
in some manner stands in the way of the attacker, or seems to do 
so. Violence in the course of labor strikes, in race riots, and in 
Civil and international wars is believed to be brought on by frus- 
tration or threats of frustration. The understanding of this prin- 
ciple should do much to aid our thinking about the prevention 
of violence in a given situation. m : 
ie n ' oression i ypical reaction 
While it may be true that aggression 1s the ty} 
n the face of frustration, it is not the only possible outcome, 
AS a matter of fact, all of us learn to tolerate and to live with 
frustrations Whether it is a matter of competition for the use of 
à certain traffic lane at a certain time, for the affections of a certain 
Member of the opposite sex, OY for a coveted position on a team, 
we may have learned to take the attitude of the good sportsman, 
rene: 5 ; ace. It is the immature indi- 
accepting a merited loss with good grace anna wl 
i V 
vidual who must have what he wants when he wants it and whose 
i he loses. It is the mature, civilized 
Pride suffers a severe jolt when he loses. - A E mera 
Individual who can forego some immediate gratifications ‘a > 
À ‘ 3 : D 
sake of achieving greater future satisfactions OT larger er goals. 
oo -er É = 
It may be said that each person develops a certam ~ be = asia 
lion tolerance. It is true that some develop too much tolerance; 
l ; l do so. Yet, a moderate degree 
they give zl they should not : j Po 
TA tea y -essary tensions within 
f tolerance means freedom from unnecess y 


i i ith others. 
one’s self and unnecessary strife witl 
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The Exploratory Urge: Curiosity. This is an elemental ani- 
mal drive that has no known specific organic basis 


Its seat is prob- 
ably to be found in some general property or disposition of the 
nervous system, rather than in some tissue outside the nervous 
system. An organism faced with a novel situation as yet unex- 
plored by him is likely to drop everything else and to make an 
investigation. It is as if he asked, when faced with a new object, 
“Of what value is this to me?” 
to explore and, in man, the 
Who does not feel the 


There is no question of this urge 
feeling of curiosity that goes with it 
invitation to look into a new house that 
is going up in his neighborhood, 
beyond his customary beat? 

The human infant is 
and to handle eve 
what it is worth. 


$ sir. ainean 
or to follow a mountain strea 


a bundle of curiosity, He wants tp pa 
rything, to manipulate and to exploit it oA 
He asks endless questions, and he never ~~ l 
quite at ease until he gets some kind of an answer. ‘The averag® 
child would continue through life with unabated curiosity 3 
explore and to learn, except for the fact that he gets well anoni 
acquainted with his immediate surroundings to feel secure in the 
and to get things he wants from them agi 
his curiosity is discourged by unimaginative parents and teach 
A few carry their childish urge to explore with them throus 
life and may become scientists, tr 
The biological importance 


m 


‘ tact that 
, and except for the fact t 


ail blazers, or inventors. me 
of the exploratory drive is pimsi i 
An organism thus becomes acquainted with the environm 
sufficiently to sense those things that threaten pain and eae) 
and those things that Promise the satisfaction of cravings in @ e 
vance of their arousal. A certain measure of readiness to COP 


. . — 3 es ent 
with almost anything that is likely to crop up in the environ™® 
is thus established, 


The Urge to Play. 


4 of 
Not traceable to any organ or kind 
tissue, yet depending 


. eis : < ay idualy 
upon the organic condition of the individ! r 
is the urge to play. The individual rarely plays when tired 


j . he 
sleepy or ill: only when sufficiently rested and in good health. 4 F 
fale ue RS fi 80 ic 
significant condition for play seems to be a physical state wh i 
is conducive to a high level of activity when there are no stim 
with which to contend leading to the serious business of living. 
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‘The young of a species are far more likely to play than the 
adults. “The kind of activity engaged in under the heading of play 
is extremely varied. Almost anything the individual does may 
enter into his moments of play: running, jumping, chasing, cap- 
turing, fighting, sex behavior, manipulating and constructing are 
all common actions entering into play. Imitation of adult activi- 
ties is another common element in play. This whole picture has 
led some biologically-minded psychologists to infer that play is 
a way of practicing for adult life. Play undoubtedly has this value, 
but whether play as such was invented for this precise purpose 
is quite another matter. One could as well say that muscles and 
Nerves that are growing and well-nourished and ready for activity 
of some kind demand stimulation and activity. From this point 
that the urge to play is fundamentally the 
Same as the urge to exercise, which was described earlier. The 
Need to exercise supplies the drive, and environment supplies the 
Necessary external stimuli, suggesting what the young individual 
shall do. The kind of thing done is also determined by other drives 
atisfactions are derived not only in playing 
and-escape, fighting-for-victory, and 


of view, it may be 


acting at the moment. S 
but also in playing pursuit- 
caring-for-children. 

ugh is a very specific one, leading to 
but the kind of situation that may 
d. If we are to get a laugh from an 
individual, he must be in fairly good health and in a favorable 
mood for it. Children laugh along with oe 
laughter seems, like the play, to be a general device for working 


Humor. The urge to la 
Only one kind of reaction, 
Provoke laughter is quite varie 


off exce À 
Xcess tension. J : 
An examination of the type of jokes that make adults laugh 
Š ; . ; F laughter, but it is very suggestive. 
a nasie RD ea nae idual inst whom we 
P j ig individual aga 
We laugh when the high and mighty indi idual agains oe 
I i ni expended ill feeling is suddenly 
ave been harboring some unexp™! f high position are 
“taken down.” Stories about individuals of high } 


Passed around and enjoyed with great relish, especially if there 


t P individuals. Some jokes 
IS a coi sentment against those individua iE 
TOD G pected turn from the serious 


depend upon a sudden and ee omor of the fllowing 
to the trivial. Note, for exampte, 


ers given b o exan i i ions: 
i i nination uestlo: 
81V y ch ildren t q 
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A brunette is a young bear. 

An oasis is a futile spot in a desert. 

A poll tax is a tax on parrots. 

A senator is half-horse and half-man. k 
An antidote is a funny story that you have heard before. 

A “Mugwump” is a bird that sits with his mug on one side of 
the fence and his wump on the other, 


We laugh at the stupidities of other people. To some extent 
this also applies to the illustrations just given. This may be be- 
cause we ourselves have been caught in the act of stupidities ol 
our own, the aftereffect of which w: 


as tension. 
We laugh w 


š © disgusting 
hen other people are caught in some disgusting 
or debasing act. The following jokes are funny for such a reason: 


Ed: “George fell down stairs last night with a quart of gin. 
Coed: “Did he spill any?” 


Ed: “No, he kept his mouth shut.” 


First little boy: “There goes that Sally Smith. Her neck’s dirty- 
Second little boy: “Her does?” 


; at 
A “Safety-Valve” Theory of Laughter, Freud believed th 
every example of wit depends for 


; » release 0 
its humor upon the relea 
tensions that are se 


t up in civilized society against the free expe 
sion of instinctive Motives. The sex drive is one of the peor 
drastically repressed, he believed; consequently the sex joke oie 
vokes laughter because it eases tension left by repression. 
enjoyment of a pun is similarly due to the sudden escape 

the restrictions of the rules of formal grammar and syntax. 


K . m -; a 
A much more comprehensive theory of laughter is neces: 
to take account of all cases of lat 


laughter has in common isar 


ry 


a 
ino that * 
ighter. The one thing tha se 
cour 


ton fety” 

movements. A general “sa ne 
2 1 

t. Laughter, then, serves xe q8 
what the same purpose as play. Their common conjunction 15 I 7 
‘ : n 
of view. The Freudian theory can 
account for playful laughter in w 


seems highly unlikely. The gener 
for hysterical laughter. 


aS 
c à -pesjOl 
hich release from repress nt 

U 
al theory would also acco 3s€ 
. . e . = 1 
Some individuals, in watching a te 
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drama, become so wrought up with tension that they suddenly 
burst out laughing during otherwise very serious moments. Most 
modern melodramas provide comedy relief for the purpose of per- 
mitting release from long-sustained tensions that build up on the 


Way to a climax. 


The Need for Beauty. Practically every writer on the subject 
of motivation sees the necessity for assuming the need for beauty 
as a unique motive. It is true that beauty of food or of a member 
of the Opposite sex adds to their attractiveness and to satisfactions 
in connection with gratification of the elemental needs of hunger 
nying, however, that many experiences are 
In other words, a seeking after 
sake of satisfying other biological 


and sex, There is no de 
enjoyed for their beauty alone. 
the beautiful is not merely for the 
Needs, 

It is quite possible that experiences th 
beauty have beneficial effects upon the body and that complete 
bodily well-being requires such experiences. The common features 
of beautiful objects are balance, rhythm, and patterns of sounds, 
Colors, and the like, that have their counterparts in properties of 
body Movements. Body movements are unpleasant if unbalanced. 
Rhythmic movements are enjoyable. Melodies that can be sung 
or whistled are preferred to sound sequences that cannot be mas- 
tered in some way. This is one defense for placing the urge for 


beauty in a list with organic needs. 


at satisfy because of their 


SUMMARY 
y wait for external stimuli to 
jal factors also start activity 
stimuli to initiate and to 
under the heading of 


Living organisms do not simpl 
Start them into action. Many inter! 
and act in cooperation with outside 
Steer activity. The internal factors come 
Motivation, 


A motivated individual is an individual under tension. Ten- 


sions are aroused in a number of ways. The condition of a blood 
Provides a general source of tensions when its composition changes 


i r for w for slee 
from the normal status. Cravings for food, for a : : Pp 
ratur ze them- 
and for a restoration of normal temperature often ma n 
in activity working toward 


selves felt and express themselves 
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relief of tension. Other organic needs or demands are es 
as sex drive, maternal drive, sensitive-zone demands, and the driv 
Xercise. 
igi While all of these organic drives provide some specific internal 
stimulus or condition, not all of them initiate the same repon 
each time, to satisfy the needs, Some of them are vital, in the SA 
that gratification is essential to the life of the individual, whi 
some are not. d 
Two important motives that derive less directly from ae 3 
conditions are the urge to escape and the urge to struggle. T E 
former is the urge to escape from physical pain or to avoid ae 
when it is threatened, Almost all the things that threaten Pad 
have to be learned by the individual, The urge to struggle ee 
when a situation prevents the gratification of an urge. ee. 
recognition of the identity of the probable source of frustra ice 
is usually necessary. This leads to aggressive action directed et 
source, although this is not the only outcome to frustration. fe 
are substitute outlets and substitute objects of ageression and M - 
is developed in each person some degree of ability to toleré 
frustrations, 


at 
T re ewhi 
he urges to play, to laugh, and to seek beauty are som 


sem) 
tenuously listed with the organic needs. ee 

to have a similar function of relie 
more specific, unchecked oulets ar 
the beautiful may have 


hter $ 
Play and laughter nen 
. . i V 
ving tensions generally, ¥ ing 
: oy periencl?s 
€ not available. Experie 4 
. i Webeine 
a real bearing upon organic well-being 


Questions 
1. Why is it incorrect to say th 
tional factor? How many separate f 
2. What is the importance 
appetite? In general, how do appetites develop? tion 
3. Collect a few definitions of the term “instinct” from dict! 
aries or from textbooks. What are your conclusions? 


rge 
; $ -ent urg. 
4. Collect instances from biographies that show an apparent 

for the talented person t 


5. Collect some example 


sae 
iy. a aes noulve 
at homeostasis is a single n 


actors are included in it? and 
pr aliens ri 
of distinguishing between hunge 
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7. Collect examples of substitute outlets for anger or hostility. 

8. Report some examples of play activity. Try to determine what 
Motives, other than the play motive, probably help to determine the 
Kind of play. 

7 9. Cite some examples of devices of escape that you have observed 
1n yourself or in others. Were they recognized as escape devices at the 
ume? Why? 

10. In view of the discussion of the urge to struggle, what can you 
Say concerning the possibility of the elimination of war in modern life? 

Il. Collect 20 to 30 jokes of different kinds and classify them under 
the several categorics suggested in this chapter. Add other categories if 
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CHAPTER V 


Complex Motives Develop 


| HE NEEDS or motives mentioned in the preced- 
Mg chapter are often called primary, because they derive rather 
“rectly from common biological requirements. The organic con- 
ditions that are responsible for them operate to some degree 
hroughout most of the life span of the individual. Only in the 


human infant do we see their expression in rather standardized 


orm. As we saw in the distinction pointed out between hunger 


and appetite, the individual becomes educated with respect to his 


Needs and their gratification. He develops some secondary needs 
Or motives based upon the primary motives. The young infant 


has no cravine for beefsteak; he merely hungers for food. As he 
learns to eat beefsteak and it satisfies his hunger, he comes to 
desire it as if it were an end in itself. He also learns habits of 


ating i rtain ti y and with certain 
“ting, such as eating at certain times of day ] 
] He not only craves food but 


i à n 
Mplements and table manners. i 
demands certain ways of eating it, Things that were first means 
to certain ends become ends in themselves. a P 
: ; i 
In this chapter we shall see how secondary motives dev eap an 
‘ow they instigate and control behavior. The education of an in- 


divi y ; i i der the social pressures 
'vidual’s motives occurs while he 1s un a ; Pp l 
he important secondary motives, 


o : ; seh 

f the culture in which he lives. T : a e aone 

therefore, have social implications. The list could be a out as long 

aS the list of habits we develop. Only certain of the important 
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ones will be mentioned in this chapter. We shall also sce how the 
social development of motives leads to voluntary action and self- 
control. A relationship will also be pointed out between selb 
control and the phenomenon of hypnosis, 


SomE SocIAaLLY DERIVED Morives 


Praise and Blame. The two factors, praise and 
blame are by far the most potent of all social motives and the most 
useful measures for social control. Every individual regardless of 
who he is—even the most hardened criminal—likes to be praised 
and dislikes to be blamed by someone, and for something, The 
whole system of morals depends upon these factors. The effective: 
ness of these factors depends upon learning. It comes about in the 
following manner, 


Learned Reactions to Praise. In his cradle the infant learns 
- to differentiate between praise and blame, between approval and 
disapproval. When he does something cunning or when he com 
plies with the wishes of his mother, she caresses him, embraces him» 
arousing his love reactions and, on the whole, a very pleasurable 
state for him. At the same moment, she smiles at him and talks 
to him in a gentle, approving tone of voice, Repetitions of this 
kind day after day, arousing pleasure sometimes to ecstatic p” 
portions, teach the child to respond in the same way to thie 
mother’s smile and to her approving tone of voice without the 
original or natural stimuli. When ‘the child is old enough t° 
understand the approving words as well as to react to the tore 
of voice, the words of praise and commendation are sufficie”t 
stimuli to arouse pleasure. The older child also learns that cert?” 
advantages follow if he pleases others. He tries to make frie” 
because of the satisfactions that result, though he may not recog 


nize this selfish motive for doing so. 


Learned Reactions to Blame. 
is similar. When the infant or chil 
mother disapproves, or when he f: 
she may use force, which is disag 
painful punishment. 


. re 
The other side of the pict™ 


d does something of which E 
ails to comply with her wishe ; 
recable, or she may administ® 
During this procedure she carries a fa 
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expression of disapproval, and she talks in disapproving or scold- 
ing tones, and perhaps in a loud, shrill, fear-provoking manner. 
The child comes to dread this tone of voice and later to dread 
the words of condemnation. He tries to avoid them and to bring 
In their stead the much more agreeable voice and words of praise. 
The react ion to words or expressions of blame carries over to other 
individuals as stimuli, and other individuals, in turn, aid in the 


Conditioning process. 


Moral Training. ‘The child is thus given his first lessons in 
Morals and in the bounds of humanly acceptable behavior. He has 
No inborn sense of right and wrong, no instinctive moral sense. 
His Moral development consists first of the many learned reac- 
Hons with praise and blame as the “go” and “stop” signals. As 
he acquires a conception of himself as a person, another important 
Step is made in moral training. Adopting the moral code of his 
elders and his friends, he is in a position to give himself “go 
and “stop” signals. He can praise or blame himself. In doing so, 
he becomes merine like a double person. His so-called “voice 
of conscience” is separated in a sense from the rest of him. 
Sometimes he connects it with his self, and sometimes he does not. 

“ONscience stands for the sum total of such motivating forces built 


u i pp cares re ‘y desires are continually 
P on the basis of social pressure. Other desires ally 


running counter to it, with inevitable conflicts, which we shall 


disciyec : eel as sie 
‘Scuss in more detail in the next chapter. 

The Relative Value of Praise and Blame. The question is 

Sometimes asked: Which is the more effective in motivating be- 


lavior, praise or blame? Some experiments have been performed 
The results do not all turn out the same 
blame is more effective 


to get positive results 


to : ‘ 
X answer this question. : 
i but, on the whole, either praise or 
t a vo estes 
an none at all, and praise is more likely 


an blam 
e. n E 
The experiments of Hurlock with school children in grades 
5, and 8 support this conclusion." Psychological tests were used 
p oth Negro and white, 


With 136 ‘ 1 girls, and b 
90 subjects, both boys and girls, & s 
On two different days. Dividing the children into three equated 


W OUps after the first test, to one group she made a cag pane 
Rely work ifor several reasons; to the other group she made 
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a speech reproving them for poor work. The third group was 
neither praised nor reproved; it served as a control group. The 
second test was then given. Of the control group, 52 per cent 
raised their scores; of the praised group 79 per cent, and of the 
reproved group 80 per cent. Praise and blame were here about 
equally effective. Other findings were: 


1. Older children responded more to praise and blame than 


younger ones. 


2. Boys responded more than girls to praise and blame. 


3. Bright children responded to the special motives more than 
dull ones, but the bright were relatively more responsive to blame 
and the dull to praise. r 

4. Negro children responded slightly better to praise and the 
white children to blame. 
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FIGURE Pa Effects of praise and blame upon efficiency of adding by children. ( 
- T. Young, Motivation of Behavior, John Wiley and ‘Sons, Inc.) 
t 
: re nO 
— effects of repeated praise and blame, however, a i 
equal, ir ase : ; -hi 
q as shown by another experiment by Hurlock with chil e 


in grades 4 and 6. Tests were carried out over a period of 
days with four groups w 


: ‘ ho took drill tests in addition. One 8" 
was praised before beginning every test after the first, and on 
reproved, both of them while standing before a third group» 


ouP 
wa 
wh? 
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heard the praise and blame. The third was called the “ignored” 
group. A fourth group was the control. The results are shown 
graphically in Fig. 5.1. It is clear that on the second day, praise 
and blame were equally effective, as in the previous experiment, 
but from that time on, there was a widening gap between the two 
Motivated groups. The ignored group gained on the second day, 
but lost continually thereafter." 

One cannot apply these conclusions universally without further 
examination, For university students the results might be dif- 
ferent. For football players a coach tries to sense when praise 
is needed and when reproof will have more effect. In general, a 
too-confident team needs some reproof, and a discouraged team 
cides with Hurlock’s finding that the dull 
rélatively more under the effect 
1 the white children improve 
aise. One's own standards of 
action with past successes no 


needs praise. This coin 
and the Negro children improve 
Of praise, whereas the bright anc 
More under reproof than under pr 
attainment and his degree of sausl 
doubt have much to do with the matter, 

Every person, said Alfred Adler, 
wants to be the under dog. 
is the prime motive of life. 


_ The Urge for Ascendance. 
Wishes to be the upper dog; no one 
Phe “will to power,” said Nietzsche, I : 
Certainly the desire to master and to dominate is a strong one 
m some ‘individuals. In almost any group of social animals one 
Can find leaders and followers. Most leaders have to work to attain 
their positions and to hold them. The struggle to reach the top 
among men and among nations is a never-ending one. 


— Dominance in Social Groups- Among a colony of barnyard 
fowls, there is often found a regular hierarchy among the cocks 
and among the hens. Hens show their rank order at feeding time. 
Hen A pecks B, C, D, and all the rest, and is pecked by nobody, all 
Siving way to her. Hen B pecks all except A; C all A and B, 
and so on. Hen Z is pecked by everybody and pees nobody. 
Dominance is dependent upon age, strength, and intelligence, but 
it changes slightly from time to time owing to changing ee gene y 
Ina colony of monkeys there is usually one in yoni ane a 
second one to take his place when he is away from oe a. 
Not many challenge the head men in such a colony, and at the 
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i he ange 
lower extreme the weakest and most stupid do not P 
i i ' favorite of the 
anyone. The youngest and weakest is often the favorite of t 
head man, until he misbehaves. 


Varieties of Human Leadership. The factors that make ie 
ers in human groups are much more numerous. Superiority E 
inferiority are measured on many different scales, depending upo 
the field of activity. Fortun 
deavor in which human be 
ority. Almost any individu Sar UR 
tension that may have been set up by feelings of ee 
deriving the satisfaction of mastery and accomplishment. E 
desire for prestige may express itself in the struggle to ae 
wealth, to gain political power, to excel in athletic a ow 
in dramatics, in the arts, in science and learning. It may a s, 
itself in less worthy ways such as in trying to “keep up w cha 
Joneses,” in social climbing, or in beer-drinking contests ne ead 
like. At any rate, the universality of the a 
in the Western W 


s fields of en- 
ately there are numerous fields ol l 
. . se Esperi 
Ings can strive for a measure of sup nE 
g : sme, easitia ti 
al can Surpass in something, casing 


competitive spirit, thing 
5 g n 

orld, is so great that one wonders how a ‘ceed 
; bs d 1cC 
like a communistic Society would have 


=| l 
an opportunity to $ 
or would long satisfy. 


a 
. re at 
Rivalry and. Competition. 

runner will make bette 
an opponent than w 


the challenge of con 


It is common knowledge ae 
Y speed ordinarily when running pea to 
hen running alone. Most people Ae ike 
petition with added effort and zeal. It 


i arg 
not require psychological experiments to prove this point. uch 
i i a a m 

yet, 1t requires accurate experimental tests to show just how 


gain is to be expected from the 5 
will be a gain and w 
some individuals, th 
effect. 

An experiment of 
worked in grou 
with rubber type. 


re 
En yy thet 
pur of competition, when tH, 


. n : ie id i 

hen there will not be; for, at times, a! osit! 
ad od p 
e challenge of competition has the op} 


3 Boys 


er 
» At oth 
attempt to beat your fellow workers. t 


ker” 
nstructed to “Try to beat your fellow work 
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remembering that both quality and quantity count in your final 
Score, You may use any method you see fit to employ in keeping 
track of the progress of your competitors. Compete!” The typical 
result was that the individuals did 26 per cent more work under 
the instruction “Compete!” The quality of the work, however, 
Was poorer. This is probably because the factor of speed was 
More easily observed in the competitors, and so the boys took on 
themselves a set for speed. 

i Experiments have been carried out to discover whether indi- 
viduals exert themselves more under the spur of personal gain 
versus the spur of gain for the group in which they cooperate. 
Will a person extend himself more for personal competition or 
for team competition? All the results show clearly that the chal- 
lenge to personal superiority is more effective than that to coop- 
Crative superiority. Sims found that in some simple psychological 
tests a “control” group, not motivated by any special instruction 
to compete, gained 8.7 per cent in a short training period, a group 
so under the desire to win as a team improved 14.5 per cent, 
vhereas a or vated by personal competition improved 
34.7 per Sey. tans cant Bs based an the ace indi- 
Vidual, There are, as usual, great individual differences. Some 
Work harder for their group supremacy and for the love of coop- 
eration; in contrast, sortie fail to gain, and some even lose, under 


the gs 3 4 ari 
€ spur of any suggestion of rivalry. 


The Urge to Submit. Submissiveness is often given as another 
Natural tendency, in almost direct opposition to that of ascendance. 
hether or not the child is born with an instinctive pattern for 


giving up in the face of great odds against him is hard to say. 
Certainly he has sufficient opportunity to learn that it sometimes 
Pays to give in rather than to stand and fight or to keep struggling 
or Supremacy against impossible odds. The very weakness and 
elplessness of ha infant in its positive efforts against the world 


Predispose him to submit to the large and the powerful. To him, 
i when standing, 


S parents tower above him as giants. His height, tand 
ate this differ- 


ig Only a third of theirs. The adult cannot apprecl 


i i +s i fi nding by his side. 
nce without imagining a giant 18 feet tall sta d g by 
moment’s notice he can be 


he analogy is real to the child. Ata 
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lifted bodil swung into the air, and tossed about. This lesson 
learned in childhood probably persists throughout life. It is un- 
doubtedly an important factor in the tendency for taller and 
heavier men to gravitate to commanding positions. School super- 
intendents, bishops, business executives, and chiefs of police aver- 
age slightly taller and heavier than teachers, preachers, and other 
employees. 


Lessons in Ascendance and Submission. Growing in size and 
in strength, the child finds other objects and other individuals over 
whom he can dominate, and he Iearns devices by which he can even 
make those giants known as parents come and go at his beck and 
call. The world becomes divided into two classes in this respects 
the things over which he can dominate, and the things to which 
he has to submit. A further discrimination is made as to methods: 
one class of things submits to some of his methods and not to 
others. Ascendance or submission will occur in response to A 
object or situation according to which of the two leaves the vee 
tension for the individual. “Battering one’s head against n 
unyielding stone wall” only increases the tension. Giving UP pt 
easily leaves tensions in the form of regrets and unsatisfied age 
ings. It is important to find out when to give in and when t 
persist with the possibility of reaching the goal. 

Sex Differences in Submission. There are some individuals 
who are easily reconciled to submission and even derive satisfa“ 
tion from the act of submission. W r gen 
eral muscular weakness as comp 

lack of the belligerent urge, b 

weakness, have traditionally ta 

the sexes. Modern women, 

acquiescence to this state of 


omen, because of thei mhe 
ared with men, and because of “ 
ut not because of any intellect 
ken the submissive role as betwe® 


cive 
Y siv 
however, have deserted their pas jn 
: ee . “ase 
affairs. This is possible becaus 
modern society the premium upon muscul 


intellectual accomplishment counts for mor 
Sea Island tribes women are the domina 


ar strength is less, oo 
e. In some of the Sout 
ne sex i political an 
that the question of the domin? 
hough the biological factors ia 


economic matters. Thus, we sce 
sex is largely a cultural matter, t 
had their undeniable influence. 
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Gregariousness.. Gregariousness means the tendency for indi- 
viduals to seek their own kind and to live in groups. The term 
n itself does not imply any instinctive urge to be with others just 
for its own sake, though such an element does probably exist in 
those species that live in flocks and herds, as compared with the 
More solitary ones. ‘There is plenty of opportunity for an indi- 
Vidual to learn the advantages of living in groups, and many 
Other motives are satisfied by so doing, including the finding of 
food, water, and mates, and the protection against common ene- 
Mies. Like any motive, gregariousness can become satiated, and 
there are times when people shun the company of their kind and 
Wish to be alone. This need not mean that in them the urge is 
lacking, In some, like the hermit, a painful experience may 
“rely overcome any social urge that is present; to avoid further 


Pains they live alone. 


The Urge to Get Attention. There are some individuals, a 
Sreat Many in fact, who are not content unless they get attention 


from Others, even though it may be unfavorable attention. Atten- 


ton with blame or reproof is better than none at all. To be ig- 


nored js painful. Such individuals resort to all kinds of devices 
to gain this end. We are more likely to ignore a person who 
behaves properly and we let him alone because he does not tread 
On our toes, The result is that the attention-getter Is forced to 
commit some socially disapproved act in order to gain the atten- 
nh ie craves. Parents and often teachers te i ] 

behaved children “naughty” and even criminal habits without 


realizi i 
alizing iE 


ach otherwise well- 


the unwanted behavior. See 


The thing to do is to ignore 5 
i behavior 


and that more socially worthy 
aot the appropriate praise. Much 
onfirmed by the very reverse 
s developed as attention- 


that i, : 
at it is not rewarded, 


ne r . ep 
“Ps the reward of attention if 1 
Crim; : ci 
pa al behavior develops and is ¢ 
n i i avice 
this procedure. Some special device a eee 
Setters or as methods of gaining other ends are temper tantrums, 
2 o c ec 
wearing radical clothing, talking in a loud, boastful manner, or 
Some ‘ thing, tain 
Me other form of eccentricity- 
Imitation and S mpathy. There is much imitation in human 
i : at is of a compulsive character. If 
a 


) 5 À 
havior, but not much of it th 
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there is any instinctive urge to imitate the actions of others it a "H 
limited in scope. Watch an audience at a football game ane a 
will see that at crucial moments some people lean forward in ed 
seats, some going through the motions of the runner or the tac i 
on the field, in abbreviated form. This is known as mim 
ehavior. 
i A child, in the first stages of learning to talk, sometimes e 
sounds and words that he kears as if compelled to do so. ; Inap A 
ful manner he imitates his elders in rather complex apvenie 
even though he does not appreciate what he is doing. For ae, 
ple, a three-year-old boy, having watched a carpenter a rene 
the process of fitting and hanging a door, a day later sea off 
the whole performance in substance, including the oe an 
pipe, sawing, planing, grunting at the proper moments, al 
swearing. 


me“ he 
; : inion, t 
Man the Prime Imitator. Contrary to common Op 


ima 
ape and the monkey are not the prime imitators of the pos 
kingdom. Man holds that distinction. He mitate neces- 
ments that he has not the power to observe, and he does not -epeat 
sarily repeat them immediately after observing them; but 1 tage 
them he often does. He finds that it is often to his advan 


f orga” 
to do so. It saves him a more rigorous 
izing the 


cannot 1 


and lengthy period O 
same movements all by himself. 

Among the lower animals, 
able to repeat sounds they hear 
to do so. This is true particula 
For some reason the ape 
sounds, and most efforts to 
thus far failed. 


az peing 
many birds have the gift of ipp? 
5 


: A > ul 
if their vocal organs are equirl. 


e 
gp! 
3 ma s nd magt 
rly of parrots, crows, a imita 


ds hav’ 


lacks this particular power to 
teach him to speak human wo! 


i 
fa 
2s ahaa 0) 
Sym pathy. Sympathy may be regarded as the imitatio! ferin? 
emotional response or attitude, are 


in pain is sufficient stimulus to gi R 
é z k e 
ilar, though probably milder, suffering. To see someone We p 


in grief tends to set off weeping in the sympathetic observer- a 
see another’s horror-stricken face gives us a mild fear en 
There may be some instinctive basis for this, but there is no 
that we have to learn to be fully sympathetic. Until we hav 


To see someone else st as 
ve the sympathetic person * ”. 


ng 
0 
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perienced grief at the loss of a loved one. another's grief for the 
same reason strikes us with little force. But having wept with 
Others in response to a common loss, the sight of weeping is later 
a substitute stimulus for some tendency, at least, to weep. A condi- 
toned response has been set up (see Ch, XIV). 


Sor GENERAL PRINCIPLES OF MOTIVATION 


Multiple Determination of Behavior. Scarcely 
any human action is the outcome of a single motivating factor. 
Motives cooperate, and sometimes they clash, with consequences 
to be discussed in the next chapter. But they rarely, if ever, exert 
their influence in pure form. An example will be given that has 
to do with economic behavior. 


_ Economic Behavior and Its Motivation. Economic behavior 
includes all those activities of production, transportation, buying, 
selli 5 i oap ies ae i 

ling, and trading, of the goods of commerce that we consume, 
d in this connection. Time was when 


an bi A ‘ 
d the Services require f 7 
a “profit motive” 


Economists spoke of “ an economic motive” or of 
as if it were a sinele unitary urge to engage in economic activity. 
This is far from ie truth so far as the psychological point of view 
'S concerned. In fact, the motivating factors behind a single act 

d our dollars for food 


Suc : 
Ich as buying food are many. We spen 
Not just to appease hunger, but for many other reasons. We buy 


and wear clothing for a number of reasons. We buy the services 
d 


of'b i er esires. 
Cauty parlors to gratify a number of desir 


The Buying of Food. Of the dollars spent for food in the 
Nited States in a year how much is really spent to end hunger 
Pangs? What part of that money is spent for the gratification of 


Other A sas a : AN 

ther cravings? We have no direct answer to this quest o . But 

z his segment of our economic behavior is, 
o 


n to an analysis made by an expert jury 
omists and home economists, 
e their judgments. He asked 
age dollar that is ex- 
fundamental desire. 


> Just how complex t 
OF ei F pay some attentio | s» 
Whoo 1t psychologists, and eight eco i 
the Were asked by Thorndike to giv = 
ise, to state what percentage of ons i 

nged for food is spend to gratify each 
“ combined verdict is seen in Table 5.1. 
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TABLE 5.1.-ESTIMATED PERCENTAGE OF A DOLLAR SPENT FOR FOOD 
THAT CAN BE ACCREDITED TO VARIOUS MOTIVES 


Motive Percentage 
FORET erram 
Sensory pleasure . 

taste and smell .. 
sight and sound . 
Social 


aiat: 11.0 


companionship ............., 
approval of others jà dia 
welfare of others ............, TOER 3.0 
entertainment 
Protection 


from cold, heat, wet. 

from animals and dise: 

from pain 
Comfort 


6.0 


Sex entertainment 
Others 


EINE Sie aes eres 100.0 
; T 5 ear ies 
The Law of Maximum Satisfaction. A general law app! 3 
: a a 
to the operation of all motives, It states that at any moment ® 


; : : aie: , severa 
organism strives for the maximum satisfaction. Among sEV 


p Sars ai ar : rg} 
alternative satisfactions requiring the same expenditure of energ} 


it will choose that one which seems to promise the maximum # 
turns. A rat, when offered water or food after being deprived : 
either one, chooses the one he needs more. If offered water P i 

food, versus only water or food, when both hungry and thirst} 


. . o 
he chooses the combination. These are very simple examples 
what we do on a larger scale every day. 


The Law of Minimum Effort. 
rule of behavior. Tensions call for 
order to ease them, but there is also 
the least possible effort. 


show this.” Let rats learn that they may reach food by © 
either of two doors. Load one of them with a 20-gram weight ĉ 
the other with a 50-gram weight. 

lighter one. Let them learn two al 
to the food, then place obstacles 
the two paths, 
one 96 per cent 


er 
5 > anoth 
Economy of effort is aN”. 


ayi 
the expenditure of mel h 
an urge to attain a goa r 


; : n g tas 
Lower animals in their simple ng 
peni”? 


nd 


They soon come to choos¢ g 
ternative paths of equal ler, 
25 and 35 centimeters big? | 
. respectively. They choose to climb the o 
of the time. Give them a choice of a narrow # 
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a bro; S TEER zi 

road clevated pathway. Eighty per cent choose the broad one. 
2 this connection think of the human urge for labor-saving 
device eit “ are ion” 

evices. Laziness has been the “mother of invention” because 


of this law of minimum effort. 


EFFORT, PERSISTENCE, AND WILL 


l The Regulation of Effort. Motivating factors re- 
ĉase energy but in varying degrees. The struggle to reach a 
Soal may be very strong, or it may be a half-hearted attempt. What 


determines whether or not an individual will put forth his best 


effort to gain what he wants? Various factors can be mentioned. 


e.—Obviously, one factor is the strength 
ags being equal, the more vital the 
the more effort will be released. 
f eating which diminishes as 


(1) Strength of Motiv 
Of the motive itself. Other thi 
need, the more urgent the desire, 
Pd law is illustrated by the rate o 

Ser is increasingly satisfied. 
quirements of Energy. The output of 
“nergy is regulated by the apparent difficulty of the task. We reach 
or an apparently heavy weight with greater force than we do for 
a light one. But if the task seems far too difficult, effort decreases 


to zero, 


(2) The Apparent Re 


the Way This factor has two opposite 
the necessary added energy, and the 
Overcoming of them is gratifying. Obstacles that loom so large as 
ver the expenditure of energy; the 
Which of the two reactions will 
as learned to do with 


g (3) Obstacles in 
ects. Smaller obstacles invite 


sat insurmountable lov 
idual wilts before them. 
ocur, however, depends upo! 
Obstacles. One person has lear’ 


a what one h 
ned by past rewards that it pays to 
Put forth energy in the face of great obstacles, whereas another 
tas had even are ones removed from his path without his trying, 
and so expects someone to come to his rescue whenever he faces a 
New one, Children, forced to attempt tasks for which they are not 


Tre Req 2 . Repeat this man times 
ady, failing, become inert before them P y 
Some small measure of 


a ; 5 a 
nd the child forms a habit of giving “P- i Sere 
Success is needed to encourage anyone to put forth any effort the 


n Bile ee 
€xt time it is needed. 
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(4) Nearness to the Goal. In general the nearer an organism 
approaches a goal the harder he works for it. A rat running 
through a maze usually moves toward the food box at ienee A 
speed as he aproaches it. A lure almost within reach calls forth 
supreme efforts in the face of great opposition. A distant goal, too 
far in the future, may call forth but feeble efforts. If one must 
work toward a remote goal, like a college degree, a vocation, or 
marriage, it is helpful to set up frequent sub-goals along the way: 
It is one important characteristic of adult human nature that thé 
lure of more immediate and more concrete goals can be foregone 
„for the sake of greater and more worthy future goals, or OM 
individual gains can be foregone for greater social ends. rhes 
are two important criteria of being human and being grow? E 


The Results of Effort.—Physiologically, the increase of e 
involves widespread muscular tensions. Typically, there, is E 
clenched jaw, the set lips, the tense and set muscles of respirant 
including the diaphragm. It will be found, too, that iaaea on 
the arms, legs, and neck are innervated. Tests have shown taats a 
the whole, such muscular tensions facilitate mental work a 
memorizing, reciting, and adding. But too much tension hin’ 
mental efficiency, especially the more precise performances 
complex tasks. 


ic 
P . = e nyoant 
The Persistence of a Motive. In the gratification of 0'8 


rey Par z rario 
needs the urge to activity ceases when the stimulus is Te” is 


i - $ m a goa 
With other motives, activity usually ceases when some § pich 
reached. 


a. he, . $ i o 
But there are some activities we enjoy doing, a wit? 
there is no natural stopping point; for e 


jon 
xample, conversatio! 
a friend, playing a new 


a r : r ross? 
game, or working at a series of cros’ jo 
"7 i aa 
puzzles. In these cases we sooner or later reach a point of sat! 

ane , 


where the tasks lose their original appeal; we tire of them, js 


be forced to continue them would be decidedly unpleasant. vit? 
not merely a matter of fatigue, for we may turn to another task % ave 
renewed relish. Assuming that no other counterattractions ” ar 
come into the picture, the urge to indulge in these tasks has apr ae 
ently died a natural death. Perhaps the desire for the novel a 
is an important factor here. The lesson for industry is well if 
nized. Millions of workers are forced to keep at their monoto” 
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tasks hour after hour, day after day, and month after month. Only 
some other fundamental motives keep them at such tasks. The 
Monotony could be made more endurable if workers sought ave- 
nues outside their work for the gratification of the desire for 
Novelty. 

What happens when an individual sets 
k that can be completed and he is pre- 
Experiments throw interesting light 
upon this question. Subjects were set to work upon a number of 


tasks, like writing down a favorite poem, molding a clay animal, 
ng puzzles, and the like. In half 


Interrupted Tasks. 
himself to work upon a tas 
vented from completing it? 


making one’s monogram, workil 
the tasks the experimenter, under some reasonable pretext, in- 
terrupted the subjects, and in the other half they worked until the 
tasks were finished. Afterward, the subjects were suddenly asked 
to write down lists of the tasks they had been given to do. The 
result was that the unfinished tasks were remembered almost twice 


as often as the finished ones. The conclusion of the experimenter, 
“eigarnik, was that the assignment of any task sets up a tension, 
that the tension persists 


Just as any fundamental motive does, and 
Until the task is done. Unfinished tasks perseverate, that is, they 
tend to crop up in memory because the tension underlying them 
has Not been released. 
ed theory is borne out by 
When upted in a task showed a 
Opportunity was given them 
task lie within reach, and let the indiv 
and he takes it up again. He may perform 
Stitute, without realizing it 18 3 substitute; for 
One, he shows less inclination to return to the 
are, however, various degrees of tension for f 
task must appeal to the individual as somethi 
e€ know some individuals who have apparently formed a habit 
Of not finishing tasks, while for others to leave anything undone is 
Seemingly a great sin. There are also many other factors that may 
Strengthen or weaken an intention to finish a task. The effect is 
Weakened by: (1) an immediate repetition of the rask (2) a 
apse of time, (3) fatigue oF emotion during the task, and (4) 


t . 
00 difficult a task.” 


the fact that individuals who were 
decided urge to return to that task 
to do so. Let the material of the 
idual have a free moment, 
a similar task as a sub- 
having finished this 
original one. There 
finishing tasks. The 
ng worth finishing. 
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“Will Power.” You are probably wondering why, in all thy 
discussion of motives, the term “will power’ does not appear 
“Will” isa common-sense term; not a scientific one. When an indi- 
vidual is exerting what we call his “will power,” what is really p 
pening? First of all, he is determined, which is to say that his “a 
tives are exceptionally strong. Second, he persists and struggles j 
a goal that we regard as morally right or praiseworthy; and en 
he resists temptations. Psychologically, this means that his oe 
motives, based upon the love of praise and the fear of censure, have 
the right of way over basic desires, such as the urge to escape pain 
or to revel in sensory pleasure. p 

Common sense also believes in “freedom of choice” or has 
dom of will” to do as one chooses when faced with alternative 
From a scientific standpoint, there can be no undetermined ae 
When “we” choose one thing rather than another, consciously nA 
perceived self is associated with the course of action. The ot 
of action itself is selected by the determining factors, external ae 
internal. Even so simple a choice as that in response to the ant 
tion, “Choose any number between one and ten,” is not MES ing 
determined. Introspections will reveal some of the deren n 
factors in making choices, though they cannot reveal all. Howe 
they reveal enough to suggest determinism strongly. 


z the 
Moral Responsibility. The moralist will immediately ask 
question, “If all actions are determined, how can there be any “hat 
thing as moral responsibility?” The first impact of the peliet i 
actions are fully determined has been unfortunate. adoles 
may conclude that because of this fact they are not to all ac 
what they do, and they are therefore given free license to do as ina 
please. Some who are concerned with the treatment of crim! or 
have taken this fact to mean that since the criminal is not pa ; 
sible for his actions he should not be punished. He is the victi" 
circumstances, therefore why hold him to account? an 
The belief in determinism of human actions does not ma 
that we should do away with morals or with punishment. It ma i 
gives us a clearer insight as to how and why moral training ae 


jor" 
be brought about. Moral behavior is socially approved behav” e 


tah b sons © 
All of us who make up our society jointly decide what actio” 
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want or do not want in other people. We can encourage desirable 


behavior in others, and discourage undesirable behavior, by apply- 
chological rules: to see that desired actions 


ing some very simple ps 
are rewarded and undesired ones are not rewarded or are punished. 
While simple in principle, these rules are not always easy to apply. 
They will be discussed further in a later chapter (Ch. XV). 

individual who earns the right to live in 
Society without exceptional external restraints being imposed upon 
him shall develop self-imposed restraints. He normally develops 
these under the dictation of praise and blame, reward and punish- 
ment, If an individual reaches adult years without attaining the 
usual adult self-determination, then he is given the opportunity 
for special education (reform), Or else, because of his lack of 
Proper self-regulation, he is segregated for life where he can do no 


one harm, ‘This is the scientific way of looking at criminal behavior 


and its treatment. 


We expect that every 


There are certain actions that 
vith reflex or with auto- 
tary actions is not 
a long time that 


Voluntary Control of Actions. 
we commonly call volutary, aS contrasted v 
Matic, habituated actions. The secret of volun 
completely solved, but it has been recognized for 
a voluntary action is always preceded by some idea of the act to be 
at Pirneg or of the goal to be reached and > it aid upon 
the higher brain c TET voluntary action also often to ows a 
e ene ae an A action. There is always at 
least a brief moment of conflict between two or more tendencies 
toact, and then a choice. That is why one May feel as if a voluntary 
act requires effort, oT sometimes seems to be made “by force of 
will.” The conflict sets UP strains of effort. 

Another element can 
voluntary action is al- 
n language mechanism. It works 
Something like this. One thing a child learns very early is that his 

§ al results. First, his cries and other sounds 
nd then words add their magic as instru- 
individuals. Other persons’ vocal sounds 
for the control of his own movements. 
such commands as “Bring me the news- 


Verbal Control. 


7 ‘ 
Voluntary Control Is 
assurance. A 


Now be suggested with some 


Most always a response tO our oW 


vocalizing brings magic 
arouse action in others, 4 
ments of control of other 
also become potent simuli 

He finds that it pays to obey 


134 General — 


paper,” or “Keep your feet off the chair.” He responds almost 
automatically to such stimuli: not always, but almost always, when 
in the right attitude. It is as if spoken words become directly 
connected with his motor centers. The result is apparent in 4 
typical experiment on Suggestion, 


Suggestion and Suggestibility, Fig. 5.2 shows the plan of the — 
experiment. The subject is standing erect, blindfolded, with 4 
thread extending from his neck to a device that registers his sway” 


Sy, H a 
ing movements ‘i 
# «F. Dashiell, Fundam” 

tology, Houghton Mifflin Company.) 


ands 
pat 


rhe 


ackward. The experimenter St 


haps, and sway in the forward di 
of losing their balance. Th 
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set to disobey. Very few obey the suggestion, either positively or 
negatively, so completely as to lose their balance, because there is 
a self-imposed set not to do so. 

Responsiveness to this type of suggestion varies with the age of 
the child. It is at its maximum between the ages of 6 and 9. Fig. 
5.3 shows curves of responsiveness to suggestions of a somewhat 


8.0 


SUGGESTION SCORE 
bP & a oaoa N 
s ò ò ò 8 8 


ad 
k 


15 16 


E 2 € 9 10 11 12 13 14 


AGE IN YEARS 
Ficure 5.9 p bility nd sex of the individual. (From C 
E 5.3 The relation of suggestibility to age ant Se S : . 
L. Hull, Hypnosis and Suggestibiliiy, D. Appleton-Century Company, Inc.) 

re very similar for the swaying test. 
rom these curves one can see that, as the child grows older, the 
‘ect responsiveness to veral stimuli rises quickly to its maximum, 
and then falls gradually, up to the age of 16. The decrease in sug- 
Sestibility comes partly because more and more the child resists 
Outside stimuli, and responds more and more to self-imposed sets. 

his raises the question as to what are the self-imposed sets. 


different type, but the facts a 


trol. In the same experimental 


dividual sways in response to his 
tosuggestions. If the indi- 


Autosuggestion and Self-Con 
Set-up it can be shown that the in 


wn verbal suggestions. We call these au 
Vidual sect tele intently of falling forward, swaying forward 


€gins. This phenomenon is technically known as ideomotor 
action because an idea immediately precedes the he oe 
deomotor action is probably the secret of voluntarily controte 
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actions; they are responses to autosuggestions, cither in the form 
of words or imagined actions or ideas of other kinds. It is the 
secret of self-control. On the football field when our team is with 
its back against the goal line, we shout, “Hold that line, hold that 
line!” In any determined voluntary action of our own, we do å 
similar thing without realizing it. W 
stimulating ourselves verbally w 


an act. This is possible becaus 
human brain, 


” 
e furnish our own “cheering 
i 0 
ith commands to do or not to d 

: c the 
€ of the great complexity of th 


A B 

IGURE 5 vO pi. P ized 
i e Nal Th e two pictures illustrate two effects readily obtainable in a nypnoti a 
val an i Usion in A and a muscular Spasm in B. In A the stilsject is holdi! the 
Ssprewion or pat he re been told isa powerful ¢ otic perfume, Note in 
asure and that he holds t} n is nose il 

a S the gl; ‘ n y is S 1! 

B he had been told that he cannot open his a Eare Geek ae 


a Fe iat ard, but W! 
success, He is trying hard, 


(Courtesy of L, F, Beck.) 
lity 
ons: 


Hypnosis. Hypnosis is a state o 
The hypnotic trance į 


The typical operato s i 
ing i ng to his subject that 
going into a deep slee a S to his subject 


to the voice of the 


E heightened suggestib 
on as a result of suggest! 


5 
Popular opinion of hyp?’ 
ker one.” It is true that the byP” "5 
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verbal stimuli to replace his own. But he does so voluntarily; he is 
willing to be hypnotized, that is, he orders his brain and its motor 
appendages to respond to an outside voice. Rarely, can an indi- 
vidual be hypnotized against his “will.” He will not ordinarily 
do anything under hypnosis against which he has strong resistance 
or moral feelings. 

Lack of space forbids our mentioning the many stantlingrphen: 


omena that can be produced under hypnosis in response to words 


of the operator. Fig 5.4 illustrates two such phenomena. But it 
at nothing done in response to hypnotic 


should be pointed out th 
nd is not done, without the hypnotic 


suggestions cannot be done, a 
state. All our lives we are bombarded with verbal stimuli urging 
Us to do this and exhorting us to do that. Sometimes we meet the 
Suggestions with a receptive attitude and they take effect. Again, 
We meet them with a negative attitude and we do the opposite or 
do nothing at all. The effect of suggestions upon the growing 
ng the ages from 6 to 9, if the results like 
are generally true. The lesson in this 


ation should be obvious. 


child j z 
il ild is most potent durit 
da represented in Fig. 5.3 
or : : 

r those interested in character educ 


SUMMARY 


Human motivation includes many urges to action In addition 
o organic drives. These urges, 


to those that can be traced directly t 
‘ain, are identified by what the individual seems forced to do: to 
Seek human companionship; to gain attention; to imitate; to strive 
för supremacy, or to submit to superior powers. 

Among the most potent motives that serve to control human 
action are the urees to gain praise and to escape criticism or blame. 
Moral control ana ora development depend directly upon these 


ooa 5 
cial motives, 

Most of what we do is the out 
| a number of motives operatins © 
ule, an organism at any moment tries to 


SAtisfa nr: os F 
atisfaction at the cost of minimum effort. ' 
Self-control and voluntary action in general are outgrowths of 


the effort to satisfy social motives—to gain praise and to escape the 
criticism of others. A voluntary action is essentially a response to 


come of not one motive at a time 
aneously. As a general 


ng simult 
a . . 
achieve the maximum 
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our own verbal commands or suggestions, in other words, our H 
sponse to autosuggestions. An illustration of this is seen in SR 
ments on suggestion and hypnosis, in which the verbal ian 
of the experimenter acquire an apparently immediate response 1 
the subject of the experiment, 


QUESTIONS 


1. Make a list of the qualities that make people leaders and tell 
why they so operate. : rits 
2. What bearing does this chapter have upon the relative me 
of communistic, totalitarian, and democratic governments? controll 
3. Discuss the psychology of self-control and tell how sel{-con 

develops. 

4. How much is (rue and how 
normal person has a moral sense? š 

5. Make your own estimates of the percentages of the NANE., 
that can be attributed to each factor in Table 5.1 and compare ere 
with the estimates given there. Can you account for any ae ere 

6. If all of our actions are determined by causes, why is it of £ 
use to speak of self-control? Discuss. 

7. How much truth is t 
notizer’s will Overpowers th 
logical terms. 

8. Explain why girls are g 
why seven-year-olds are more s 


5 z ‘dea that the 
much is false in the idea tha 


ation 


; . -ibe iye 
here in the idea that in hypnosis the ho 
; $ i in in psyc 

e will of the subject? Explain in psy 

„s, and 

enerally more suggestible than boy iet: 
. r r O 

uggestible than those younger or ¢ 
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CHAPTER yI 


Conflicts of Motives 


< as they 
M... would not be so bothersome, as 


sometimes are, if we had to deal with only one at a time. A anil 
spies a lollypop, reaches for it and gets it into his une: 

mouth. He sees his mother preparing a dose of bitter medicine a i 
he runs away to hide. Even when the motivation behind an 4 a 
more complex, decisions may be relatively easy. For examp ‘af 
man buying a car finds in a certain mode i ee va 
he wants, it is economical, has powe Hy e 
friend. A student has no trouble in avoiding a certain eating P“ ne 
if the waiters there are inefficient and lacking in courtesy, 
decorations shabby, the food greasy, and, to cap it all, he jc 
shortchanged there. Unfortunately, such easy and direct cho 

are not the rule. We are entirely too comp 


l just the color anc 
r and comfort, and is sol 


wa 
es 


lex for that. 


Makino Decisions 


A child offered either 
is likely to hesitate and to waver for 
vacillate between spending an ev 
ject which he knows he must s5 
examination, and spending an e 


ext 
pudding or cake for on a 
atime. A male student if : 
ening studying a distasteful ind 
tudy or else fail in the we 
vening at a movie with an att 0 
tive specimen of femininity. A young man finds it dificult 
decide between two careers, one in | 


There are factors pulling and re 


in journali” 
aw, the other in jout 4 fou 
pelling him to and from 
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possibility. Until the matter is decided in one way or the 
other he lives in a state of heightened tension. Now he wavers in 


the one direction, now in the other. The tension may become so 


unbearable that he may toss a coin or use a similar gambler’s 
Any decision seems preferable to 


method of deciding the matter. 
ive up a cool, analytical 


the disagreeable stalemate. He may g 
Weighing of advantages or disadvantages in favor of following his 
“hunches.” He may call for outside help and ask that someone 
decide for him, especially if his parents have always made decisions 
for him or if his own decisions in the past have not turned out well. 

Deliberation. The best and most realistic way of making a 
choice, as most mature individuals realize, is to analyze and to 
Weigh all the advantages and disadvantages on both sides. This 
s involved do not rush to the fore all at 
and then, later, some of 
all in mind at the 


takes time, for the factor 
Once, It takes time for them to appear, 
them are forgotten. It is difficult to keep them 
Same moment. 

_ Benjamin Franklin, ir 
in detail how he treated all dou 
'S to divide half a sheet of pape” by 


ir 
ng over the one Pro and over the ot 
or four days’ consideration I put down under the different heads 


Short hints of the different motives that at different times occur to 
Me, for or against the measure. When I have thus got them al- 
4 imate their respective 


t A 
gether in one view, I endeavor to esti 
side, that seem equal, 


Weio! 
eights; and where I find two, one On each 
strike them both out. If I find a reason pro equal to some two 


reasons Con. I strike out the three. If I judge some two reasons con 
> 

i ` " 

Equal to some three reasons p°» out five; and thus pro 


i if after a day or two 
ceeding I find where the balance ; after a day or of 

ag new that 1s of importance occurs 
d 


termination accordingly.” 

eem too slow and stilted for the 
ne must admit that it is ideal 
aid is to talk over the pro’s and 
ally concerned in the 


a one of his letters to a friend, describes 
btful matters! He said, “My way 
a line into two columns; writ- 
her Con. Then, during three 


okra consideration, nothit 
ither side, I come to a de 
hic method may a A 
Witenes ot streamlined world, u 
€ there is time. Another great 
tin with other individuals whe ae a 
come. The old saying. “TW? heads a 


less vit 
e better than one,” is 
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i "© biase e- 
almost always true if they do not have the same biases and Pa 
judices. The wide use of deliberative bodies in democratic soc 
ties is justified on the basis of this psychological fact. 


Rejected Motives. When a decision is reached and the die g 
cast, what happens to the rejected motives? A number of D 
can happen. Some choices are made with decisiveness and fina E. 
In this case, the rejected motives, which were probably pone 
strong by comparison anyway, seem to die a natural death. f 
satisfaction with the final choice and with the ending of the sorain 
period of indecision is sufficient to dissipate any appeal of i 
vanquished desires. One may intentionally or unintentionia 
avoid stimuli that would tend to rearouse them, One builds a 
defenses against their return by disparaging them. Having cher 
one of her two appealing suitors, a girl begins to give herself ve! he 
reasons why the rejected one was not so desirable after all. ak 
devalues his strong points and plays up the importance of his wan 
ones. Good salesmen know that they must do a similar thing we 
a customer even after he has signed on the dotted line. They E; 
tinue to tell him what a good car he has bought and review ae 
the good points of that model. To avoid stimuli which may re ao 
him of rejected models they avoid mentioning those models. ot ' 
results of rejected motives will be brought out in later discuss!° 


re 

Seng Gi pa R i wet 

Irritational Decisions. The decisions just discussed Re 

made almost entirely on what may be called the verbal mee f 
member that voluntary behavior, including decisions, consis 


responding to verbal stimuli or to similar autosuggestions- and 
often decide matters, not in a reasonable way but sometimes: 
all too often, in a highly irrational way. 

A certain young girl was determined to marry a young seri 
drel. Her guardian confronted her with facts to show that h¢ 


unworthy of her and that his parents were encouraging thé all 
riage in order to share the home left her by her parents. She ae 
agreed that if the facts could be proved she would give up the aE 
of this marriage. But when the time came to listen to the evit? 


à r rhe 
she flatly refused to hear it. She herself could not account por as 


strong hold the young man had upon her, She realized that it 
an irrational desire beyond her control. 


at’ 
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Unconscious Motives. The psychoanalysts would say that this 
girl’s strong, unreasonable fixation upon her young man was due to 
an unconscious motive. They maintain that a large percentage of 
Motivation is below the threshold of consciousness. Some go so far 
astray as to speak of an unconscious mind as if each one of us 
Possessed two minds, a conscious one and an unconscious one. 
Each mind is then conceived as a little man inside the outer man, 
a conception that must be rejected from the viewpoint of science. 
There is some truth in their idea of unconscious motives, however, 
So let us try to see what it is. 

G. Stanley Hall once said that the human mind is like an ice- 
berg—nine-tenths below water and one-tenth above. The part 
above corresponds to the conscious part and the part below to the 
unconscious part. This is a better idea, since it makes the mind 
all one. But, at the very beginning, we defined mind as mental 
activity and not as an object oF thing. We must recognize that 
Some mental activity is conscious and some unconscious 1n the 
Sense that some can be observed introspectively and some cannot. 
We must also recognize that some levels of the nervous system 
function consciously and others do not. This is one accepted idea 
Of unconscious mental activity. There is also another accepted 
idea, , 

According to Watson, unconscious behavior t8 unverbalized 

ehavior, In other words, what the psychoanalyst calls uncon- 
Scious is really below the highest level, or below the level of the 
Speech mechanism. An unconscious motive, from this point of 
View, is one that is unanalyzed and unknown. The person is not 
entirely unaware of it; he simply cannot tell anybody on it is. 
e cannot even tell it to himself, which 1s another way of saying 


U i 
hat he does not understand it. — 
rs Urge Sp n cacti ne less, and makes a big 
earned to talk. He gets thirsty, becomes restless, akes g 
z d 


fu i identify the kind of irritation 
Paepe a i he runs to the sink 
a later occasion he 1 


oratified before and makes gestures 
drink. Still later he learns to say, my 
’ which are signals that he associates 
off in response to it. He some- 


d who has not yet 


that is acting upon him. At 
ne a similar craving Was 

icating that he is ready tO 
Wanna drink,” or “I thirsty,” 
With the irritation and that are set 


144 


General Psychology 


; ane + ct AnG 
time observes a connection between the sensation of thirst a 


his own verbal response. He is then aware of the nature of E 
own desire. In a similar way many other desires get labels asach 
to them. But many never do. There is also reason to believe u 
some desires that have had labels associated with them may N 
the associations broken later. From this point of view, conscio! 
activities are therefore verbalized activities—those concerning 
which we can make some verbal reaction. Fig. 6.1 illustrates the 


action of unconscious motives. 


Ficure 6.1 
young people were given different instruc- 
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each right-hand page. He was told that he 
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pictures. The photograph was taken alter 
both had been wakened from the trance, 
Neither remembers the instr 
under hypnosis, 
by simili 


uction given 

All of us are influenced 

unknown and unremembered 

“instructions” much of the time. (Cour- 
tesy of L. F. Beck.) 
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brought out shortly, but first let 
mental conflicts arise. 
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some motives than with others. According to Adler, the serious 
conflicts that come to the attention of the practicing physician, 
the psychiatrist. or psychologist, center around three important 
Phases of life: Adjustments as to (1) social status, (2) occupation, 


_ and (3) sex life. 


A 


6.2 Two examples of how an unconscious conflict involving guilt can 
c think, The two young people had been told 


€ what we sce and what W 3 ple h 
© him i under hypnosis, that cach had taken some pennies that did not belong 
ing kin had bought some candy, and had destroyed the evidence of his crime, keep- 
Secing owledge of the misdeed from his mother, In A, the young woman reports 
havie, und objects resembling pennies in ay inkblot picture. In B, she reports 
young? had a dream that dramatized in symbolic form her guilt. As she tells it, the 
and f man, who has a sim onflict, is very puzzled. Both were obviously disturbed 

elt sure that these experiences had a bearing upon what was troubling them. 
(Courtesy of L. F. Beck.) 
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in the environment make 


ace of F 
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ful 
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Peless. Frustration and failure are in store for every individual 
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of the species learn very early to place unusual evaluation upon 
success. What will happen when one fails, as everyone must? 


The Level of Aspiration. In the first place, failure is a relative 
matter. What to one man is a welcomed success is to another 4 
rank failure. It all depends upon one's level of aspiration. When 
faced with any new task and invited to participate in it, we aspire 
to perform at a certain desired level. We set this level in compat — 
son with what others similar to us have done in the task or by what 
we ourselves have done in similar tasks. We set our mark high 
enough to keep up our self-esteem but low enough that we cannot 
surely fall too far below it. We make our first attempt. We chang? 
our level of aspiration accordingly, raising it if we succeed, lowe 
ing it if we fail. If in our own estimation we succeed or fail in one 
task we shift our level of aspiration accordingly in other tasks that 
follow. 

Experiments have also shown that in laboratory games each 
person tends to keep a rather constant ratio between his level ° 
performance and his level of aspiration.? Individuals differ a5 : 
the width of the gap between the two. Each person has his 0" 
constant error in estimating his own ability in the next trial a? 


this holds true for this person in a number of tasks. Call it É é 
th 


confidence or fool-hardiness, or what you will. These are 
- ~ ~ Parr i £ 

normal facts concerning the effects of success and failure when 

person is competing with his own standards set for himself. 


; ) ; hif 
But when competing with others of E 


kind the story of failures is quite a different one. The performa 
of one’s fellows then sets the standard. Comparisons are constant ; 
being made between individuals. Parents and teachers comp” k 
child favorably or unfavorably with others. Children take up i 
game and make their own comparisons. The way to avoid criti? a | 
and unfavorable comment is to win at least a part of the time y 
child’s evaluation of himself depends upon it. When he is pal 
painfully aware that he is inferior, conflict nies his desit? t 
approval is thwarted, and he is left with an aose tensio” y 
Adler one time maintained that every feeling of inferior 
goes back directly or indirectiy to a physical handitapi au i 
heart, liver, stomach, lungs, even a weak brain. The indivi i 


Inferiority Feelings. 
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Senses this handicap only in his failure to compete with others. A 
Study was made of several hundred students who were willing to 
confess their feclings of inferiority and, at the same time, a check 
was made with the student health office to find out what physical 
The amount of agreement between the 


handicz 
landicaps they had had. 
and physical handicap was very 


Strength of feeling of inferiority 
small indeed. 

We must look elsewhere for the 
Prove to be a matter of personal appe 
Sap, an economic or a social insecurity, OY a 
or imagined, The last part of the statement is stressed because in 


so : 5 à K 
many cases it turns out that the very thing the person feels in- 


ferior about is something in which he is not actually inferior. In 
this case it may be dat His constant failures, as he judges them, 
are not failures at all. Supposing that they are real failures, he 
Casts about to find the reason. If he is willing to admit that the 
Cause lies within himself, he May pick upon an insignificant factor 
to prevent himself from recognizing another that would be much 
More painful, 
m ik canvass of students, . 
ie azing number reported havi heer 
S. The results are briefly summar ized ir 


source in most cases. It may 
arance, an intellectual handi- 
ı moral inferiority, real 


5 men and 100 women, 
ority feelings of four 
a Table 6.1. The stu- 


including 17 
ng inferi 


STUDENTS WHO 


TARI s] JOM 
E sENTAGE > MEN AND WO 
SA: TAGES OF MIORITY OF RENT KINDS * 


REPORT 
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7, rormerly I 
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Type of Inferiority Oren 


Physical 60 40 56 55 
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Mellectual 58 29 a T 
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8 10 2 


. 
From G. W. Allport. 
de cues er 
te Population in this particular iversity is rigidly selected as 
ale ligënce and to some extent asto social status. Yet more than 
i É of them reported the sting of inferiority in social and intel- 
tual matters. The only conclusion one can make is that their 
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x ; re E eee APA a e your 
aspirations were set entirely too high. “Phe advice to “hitch x6 
pas i ipi Sauve į an ime 
wagon to a star” has broken many a spirit on the rocks of an 

25 . ? . 
possible ambition. It is often psychologically unsound. 


Moral Lapses as Sources of Conflict. In the presneto img 
ter bricf reference was made to the moral training of the child. s 
was pointed out that this comes about chiefly through ma 
approval and disapproval, reward and punishment. When w 
child does what he knows his parents approve, if there has be 
love between parent and child, he feels secure, expecting “a 
tinued love. This means also continued gratification of ot id 
wants for which he is so dependent. When the child does E 
thing that he knows his parents disapprove, he anticipates put! 
ment, loss of love, and loss of assurance of 


care al 
attention. 


the usual 
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SR restern cultu! 
Development of Moral Self-Control. In our Western ae selt 

there is a strong emphasis upon the development of mora 
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control. As he adopts his parents’ moral standards (a proce eit 


Freudian psychologists call “introjection”), he meets with a 
hearty approval. He also learns to care sou 
the family think of his actions, 
incentive where the family 


about what other: x, 
i ea is @ 
His parents also use thi 


and community standards agre 


Development of Feelings of Guilt. 
ing moral self-judement, feelings of guilt emerge 
are to failure to meet moral st 
are to failure to 


In the process 


andards what inferiority 5 iC ul 
meet achievement standards. The indi is 
condemns himself as he would expect to be condemned by pi a 
In view of the manner in which feelings of guilt develop: se ov" 
actually fear of expected punishment. It is also fear of 1oss at o 
and respect and the security that is implied in love and resP’ pes 
one’s fellows. It is true that one does not think of guilt 1? i 


it 
Sr taal , is what " 59 
terms when he feels guilty, but psychologically that is W -it ari 
Intense or long-continued training makes feelings of gu gali 
automatically and unconsciously, 
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ment has been SO severe 
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that the individual's conscience “er. d 
in a most compulsive and drastic manner, Even a trifling 
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of the moral code may throw the person into a panic of self-con- 
demnation. 

Parents should be careful to grade the severity of the punish- 
ment to suit the child and the situation. Some children are more 
sensitive to punishment than others. Some parents are too easily 
horrified by some misdeed of a child because their own consciences 
are oversensitive with respect to that type of behavior. This is 
especially likely to occur in connection with sex behavior that 
deviates from that prescribed by the moral code. 

Moral Training; Excessive and Deficient. Many of the psy- 
chological, medical, and social difficulties of individuals, including 
Mental and nervous diseases, delinquency, and crime, stem from 
the mismanagement of moral training. On the one hand, where 
Moral training has been too rigorous and severe, the danger is 
likelihood of neuroses and psychosomatic disorders. Neuroses are 
Popularly known as “nervous breakdown” of one kind or another. 
Psychosomatic disorders include such bodily ailments as stomach 
Ulcers, asthma, colitis, allergies, and the like. On the other hand, 
Where moral training has been lax, the result is likelihood of de- 


quency and crime. 

The child with over-strict moral ti 
““arful, inhibited, shy, over-nice, clinging type © i 
1S beset with internal conflicts which may express themselves in 
‘error dreams, attacks of anxiety, and compulsive, ritualistic be- 
havior, He may suffer excessively from headaches and other physi- 
ye ailments, His determination to control himself at all costs 
‘eeps him in a state of almost perpetual muscular tension such as 
When one exerts effort of any kind. Not being able to do many 

‘Sapproved things himself, he may try to prevent others from in- 
Ulging in those things. Many “reformers” have been of tis type. 
t the very least, they make other people feel ge pate in 
Cir Presence and hence tend to be unpopular except with others 


Of like disposition. 
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see how much the child can get away w 
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persons that we find complete 
life they happen to commit mu 
from internal conflicts due 
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urotic individuals, 
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The Family as a Source of Conflict. The normal child is born 
into a family, grows up in it all its thwartings, 
its social demands, its standards its internal je 
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world. He is frequently stopped, first by a rap on the knuckles 
and then by a sharp, “No, no.” He has already been conditioned 
to love his mother and father. Their punishment comes as a shock 
and he develops both love and hate toward the same person—a 
conflict in itself. He fir ds himself restricted and thwarted on every 
hand. He is bossed by everybody and can boss nobody. 

Growing older and stronger, he is normally given a larger 
range of freedom in proportion as he is ready for it, but not always 
in proportion as he demands it. His real goal, whether he is aware 
of it or not, is to be transformed from the helpless infant to the 
self-sustaining, self-managed adult. Every individual naturally de- 
sires this. The freedom to gratify all his normal desires requires it. 
factors that prevent this transformation from 
coming about. Too many parents find the management of their 
children much simplified, from their own point of ie a de- 
manding immediate obedience without question, b7 making de- 
cisions for the child, by fighting his battles for him, ar es 
take the necessary time and patience to help ro w learn to : 
these things for himself. Some parents actually resent Ei o 

g nce in their child. They want the child to 

It feeds their feelings of superiority 
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re right so long as 

because it is pleasurable and easy. Rin ae pn i = nape he 
es do not have to leave the ee Se a eee 

emands of adult love, ü 3 


Yet there are many f 


growing independe 
remain young and helpless. 
and it holds the object of th 
sible, Many children becom 


or make 
ifi arises from the 

j lards. A source of difficulty arises 
ero panes a s learned in the home and those 


i ard: 

Mconsistency between thie ae belonged to the “older, more con- 
r va Ə 

Met outside. Parents have atwt 


"he young ones meet either more or less 
Servative generation. The young 


-o world outside the home. In 
i ~t in the changing world ver bef 
Wir teapigee bowie likely to be wider than ever before. 


é , js y; 
bis Yasemoving em the BO Id customs and codes from a foreign 


5 ae per i 
If the home brings its old-we d, his adjustment to outside stand- 


-hil 
culture to bear upon the ch 


i roblem. 
ards is even more of a pr“ 
nes According to Freud, every 


rere the development of his 


ents and x 
Love Attachm veral stages in 


Individual goes through se 


152 General Psychology 


love life. Remember that what one loves or becomes attached ta 
will depend upon the stimulation of his sensitive zones or upon 
other pleasure-giving or tension-relieving stimuli in connection 
with the satisfaction of any cravings. 


Self-Love. The infant's first love object is himself. His pleal 


. A 5 \ 
urable sensations have the highest value for him. He may learn 


that he can arouse and prolong them by stimulatin 
Sitive zones. If this lesson is too well learned and is 
the self-love may continue throughout life, 
ment to other individuals difficult if not i 


g his own sen- 
not forgotten, 
making the love attach- 
mpossible. 

Fixations Upon Parents. After self-love comes love for the 
parents. The mother, because of h 


Er more constant attendance 
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Sreater opportunity to fix its love reactions 


male child shows a natural 
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she was three when a psychiatrist was called in. He found her with 
a general attitude of resentment and negativism (stubbornness) . 
Taken out of the home and shown some demonstration of affec- 
tion she soon began to talk. A normal amount of affection seems 
necessary for the growing infant. It is built to receive affection, 
and any parent who does not show at least a moderate amount is 
as bad for the child as the one who overdoes it. 

In general, the unwanted and unloved child lacks the usual 
zest for living. He feels insecure, suffers from anxiety, is nega- 
tivistic, depressed, and morbidly quiescent. His physical health is 
likely to suffer in that he fails to exercise and he takes insufficient 
nourishment. Children kept in institutions, without the experi- 
g, often present the same picture. 


ence of loving and mothering 
The close contact with an attentive, loving mother seems neces- 
vell-being of the infant. The 


sary for the physical and mental well-b ! h 
relation of parental love to moral training has been discussed in 
earlier paragraphs. 

The “Homosexual” Stage- When the child goes outside the 
home to play with other children he soon gravitates to groups of 
his own sex. They have things in common and gratify certain 
cravings by group activity. Boys come to resent the intrusion 


of girls, and girls form their own closed feminine circles. In this 
' : e attachments sometimes arise. There may be 


alk with its accompanying pleasurable tensions 
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Whether their hopes and expectations can or cannot be ex- 
pressed in words, some of them are bound to be frustrated. Most 
Marriages are launched with a measure of romantic love which 
serves by its emotional intensity to smooth over many differences 
and to adjust the habits of husband and wife to one another. But 
often the two are expecting quite different things from marriage. 
ught they wanted turn out to be unimportant and 
desires, unverbalized and therefore unrecognized before marriage, 
come to the fore. Children come, and with them sources for pos- 
sible jealousy and charges of neglect. Husband or wife finds that 
the partner does not fit the picture of his or her romantic ideal. 
Love attachments of childhood not outgrown interfere with com- 
plete love of the mate. Economic difficulties bring loss of mutual 
respect. The glamour of romance wears off and one or the other 
seeks to recoup the glow of youthful courtship by attachments 
outside the family. Death of the mate may be unbearably frus- 
trating. All these are well-known factors for conflicts some of 
which may reach the divorce court though they do not by any 
Means always end there. g OP 

Marriage at its best is the most psychologically satisfying 
Mode of living yet devised by nature. At its Pon, it can z aA 
thing but satisfying. It should be regarded as a career by a l who 
expect to enter into it, with the necessary study and preparation 


given to it that are essential for success in any career. 
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the last we hear of it. But some cravings are not so easily van- 

š f ers i 
quished, and they persist or recur to find a way of gaining thel 
ends sometimes without our realizing it. 


(1) Mistakes in Speech and Action. Freud pointed out Me 
strictly speaking, there are no “accidents.” A young ee 
the laboratory wants the afternoon off to go fishing and “acci 
dentally” breaks the apparatus. Barbed witticism vents our ~ 
pressed anger and relieves a tension, A young woman hearing thag 
a sister-in-law whom she did not relish was to pass through her 
city wrote what was intended to be a cordial letter saying, “WE 
will be delighted to see you on your way to Fremont.” Ones 
true feelings are thus often expressed. Read between the lines 


: A assed 
of what others Say or write and you will often sense a repress 
tendency that has slipped out. 


(2) Compulsions. Many individuals feel an unexplained 
urge to perform a senseless act that gives relief. 
reported by students are: touching 
counting blocks or bricks in the sid 
out of shadows of trees, counting e 
signs in a rug, 
listening to a | 


Among such acts 
posts as one passes by theng 
ewalk, lighting fires, keepi"S 
lectric light signs, tracing dej 
jumping off high places, or drawing pictures while 
ecture. All of these actions hav 
person who does them, though that value is not 
must be determined in each particular case, 
nection the compulsion of Lady Macbeth who 
her hands to ease her feelings of guilt, 


e some value to the 
obvious. The value 
Recall in this co™ 
perpetually washe 


(3) Forced Forgetting. It is believ 
followed by forgetting of things that would ordinarily be remen™ 
bered. For example, a three-year-old girl once disobeyed het 
mother by climbing into a hayloft of the barn to look for hens 
eggs. Having collected a few she slipped and fell down a ladde" 
but was unhurt except for being smeared with eggs. A playmaté 
helped remove the signs of her guilt and her mother did not di” 


cover her disobedience. Later, as a grown woman, she w 
unable to recall the 


> often 
ed that repression is ofte! 


as entirely 
incident or even the barn, though both ma 7 
a deep impression upon her and though other events and ace?” 
of her childhood were recalled with relative ease, until a ie 
trist brought the memory to light. This is merely one of ma” 
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such anecdotes that show how the disowning of an act seems 
forcibly to prevent the recall of any memory of it and of things 
connected with it. There is little experimental evidence one way 
or the other on this point, but the weight of the proof seems 
to be in favor of forgetting by repression. 


; Substitute Gratifications. A frustrated motive often loses its 
irritating force if one goal or action is substituted for another. 

(1) Sublimation. Many substitutions are socially acceptable 
and others are not. Unrequited love or parental drive may be 
Partially satisfied by the adoption of pets, by teaching children, by 
nursing, or by philanthropic work. This does not mean, of course, 
that these activities are always prompted by thwarted love and 
Parental motives. It merely means that they may be so activated. 
Socially worthy substitutes come under the heading of sublimation. 


(2) Phantasy. Many a thwarted wish is gratified by a resort 
to daydreaming or phantasy. Imaginary fulfilment is almost as 
Satisfactory to some people as real fulfilment. A young student 
One time was brought to the writer's attention because of being 
Caught in a whole web of lies. Though poorly dressed, she claimed 


do 
to be the daughter of a wealthy rancher in Texas who was highly 
educated aud. lived parts of the year in New York and Paris. 
otor cars. Her mother, she said, was ° 
dead. Asked why she was going to a middlewestern university, 
She ‘said that her father had wanted to send her to an exclusive 
girls’ school but that she was democratic and preferred a coedu- 
cational college. He had accordingly cut off her eee and 
she was c ompelled to work her way: She boasted of her superior 
Scholarship, but the records showed that she pee to = 
dropped from school for her low grades. fae i ie cial 
letters calling her “Dear sister.” she claimed 3 T A ts a 

and said that it was customary ir i amily © ca : ae 
“Brother” and “Sister.” The true facts pE mie Aer viet 
She was one of a poor family of 13 ni arte. "The father 

living but at that time was in a hospital for the oi : 


instea d we l-educated man, was almost 
d of being a cultured an l 
Ulitera yera motor cars he was about the 
illi te Instead of having severe j 


He owned large, powerful m 


1 her f 
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only farmer in his neighborhood without one. The girl had simply 
found her real world too hard to bear. She had invented one m 
phantasy that was more to her liking and she could explain away 
the inconsistencies to her own satisfaction, and, as she thought, 
to the satisfaction of her friends. She still kept enough of a contact 
with her school life to avoid being called insane, but the slender 
thread holding her to that much reality was very thin. , 
Daydreaming is a natural and a useful pastime, if kept within 
normal bounds. Daydreams lay down future lines of development 
for us; they make real and worth while our future goals. When 
substituted for some failures that we can do nothing about, they 
ease off many a tension. But when carried to the extent that they 
make us too contented with what we have, and when they preven! 


$ ri l 
our making legitimate effort toward some real goal, then we shoul 
draw the line. 


(3) Identification. We are encouraged and helped to 
achieve the substitute gratification in phantasy by means of the 
novel and the drama. The characters on the movie screen have thé 
same trials and tribulations that we have. They have the things 
that we want but cannot have. We could not appreciate the story 
and the action if it were not possible to identify ourselves with 
the hero or heroine or with other desirable characters in the play: 


The author of the story and the producer of the play see to it 
that identification can take place and that tensions are sufficiently 
reduced. The demand for the happy ending is psychologically 
explainable and usually desirable. Only the few who obtain 4 
sufficient gratification of their esthetic demands as such can g0 
away satisfied with a tragic conclusion. 


Identification does not end with literary models. Childre” 
identify themselves with parents and thus gain some of the 
strength they covet. Parents identify themselves with their chil- 
dren and, through this, often attempt to gratify old thwarté' 
desires. A mother, much to her regret, married below her socia 
class. She forces her children into being social climbers. A fathe™ 
always wanted to be a lawyer but circumstances forced him to ÞE 
a farmer. He drives his son to drink trying to make him into a 
lawyer against his wishes and without regard for his abilities. Mer 
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identify themselves with their fraternal organizations, their voca- 
tions, and with their home towns. Any fame that may come to 
those groups thus adds to their own self-esteem. In a crowd or 
a mob the weakling finds the strength he so dearly craves and there 
are enough others like him to feed the flames of hatred against 


the unlucky victim. 


Compensations are typically associated 


(4) Compensation. 
Any felt failure serves to set the 


with feelings of inferiority. 
organism to work somehow to recoup its loss. The urge to make 
1] wounded pride, is usually stronger than 
and there is an overcompensation. 


A bodily organ does the same thing. A heart with a leaky valve 
Stows larger and stronger than it needs to be in order to make 
up for its defect. If one kidney is removed the other enlarges 
to meet the new demands upon it. 
Sometimes the effort to recoup self-feelings is exerted directly 
in overcoming the handicap itself. Theodore Roosevelt, sickly 
and nearsighted as a child, developed a robust a as berama 
a “Roughrider,” a war hero, a wielder of the “big stick,” a big 
game hunter, and as if that were not enough, he offered to lead 
an army in World War I. Another child, lacking in strength and 
vigor, becomes a roughneck and enpe. moyi w 
Sangster may be hiding a quaking interior with an ex oe : e 
of bluff and bravado. A noted Don Juan who boasted of many 


broken feminine hearts was found to be really effeminate and 
doubtful of his ability to play the masculine role, when he was 


Once unmasked. Whenever anyone persist A aceite 

respect, look for an underlying feeling of in eriority re. 
The man with the chronic inferiority nd aae hows it n 
iti E ” he is on the 

various ways. He is usually sensitive or touchy, i m 

lookout f i of criticism he continually compar i 

ndiri: Be aeli > placı igh value upon 
and his senna aia with others, he places a h a a iem 
winning in competitive undertakings, but is Sa or 
i ve isa r 

One in which he can win. and if lose he must, - isi = 

Wh eee ace wea nbs, awa EDT 

i s ready with a : 


i er uite secure from criti- 
a confirmed inferiority feeling €Y eek In extreme cases 
cism, no matter how great his acco 


up for failures, to hea 
the original thwarted desire 


stently overreacts in some 


mplishments. 
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inferiority feelings lead either to the 


marks of genius, if there are 
sufficient talents, or to 


a nervous breakdown. 


Defense Reactions. Defense implies protection from injury: 
In this case the individual attempts to Maintain his self-esteem, 
not by extra effort to gain accomplishment and success, but by 
avoiding any appearance of failure, Failures are simply not rec 
ognized and they are hidden, if possible, from others, One's face 


- - x pm 
is saved. There are many face-saving devices, but they confor 
to two or three types. 


(1) Projection, By this device, the failure is disowned of 
it is mini ding the same failure in the other person: 
trick very early. “Look what you m 
pression. A girl, separated from her fiane 
for the summer, on their first Meeting in the fall began accusing 
him of losing his love for her and wanting to break their engag® 
ment. He was stunned by the accusations. The correct interpreta 
tion finally dawned upon him; it was she who wanted her freedom 


A husband wh much against his moral 

» accuses her of receiving attentions from other men. How 
relieved we shift blame Upon the other fellows 
shoulders! 


In a study of Projection in students, 
Selves and also Some of their acquaintan 
stinginess, obstinacy, disorderliness, and 


attributed little of these ur 


me do,” is the usual ex 


r l- 
97 subjects rated e 
ces upon such traits A 
bashfulness. Those wh 


much of the same traits.4 


(2) Rationalization, 
conduct instead of the real 
standards, or otherwise faj 
his tools; the defeated athlet 
disappointed suitor convinces 
other fellow’s money”; 
tells us that the winner “ 
may refer to the 


F 

S 
excuses for ee, 
Ps below his socia 


a Kappa student 
‘one of those price 
Beta Kappa as a “grin 
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= a dull fellow.” All forms of alibis come under this heading. 
o de ` so-called “sour gr alt: i il. 
; » the so-called “sour grapes” reactions. No doubt some chil- 
d ren are encouraged to make excuses for themselves as a form of 
aot When the failure is of little real consequence a little ration- 
izing goes a long way to salve injured feelings. But when the 
cause of the failure is a personal weakness that should be changed 
. S is J ae; : 
then the individual should face the criticism, be thankful for it 
; 

and try to make the needed change in himself if he can. 


(3) The Resort to Illness. A little girl is given a stiff assign- 
ment for school tomorrow. She wakens on the morrow with drei 
and apprehension and a slight headache. The headache grows 
Progressively worse. Her sympathetic mother lets her stay at home. 
But twenty years later what do we find? 


Everything is lovely. 
ignment and by this 


The same girl meets another distasteful ass 


time she has had further confirming lessons in how to avoid un- 
time to avoid any blame from 


Pleasant duty and at the same 
al bed is occupied because 


Others or from herself. Many a hospit 
arned in the same seemingly harmless manner. 


such lessons were le 
nt handicaps is often preferred to a 


Invalidism with all its appare 
More free existence with its bitter trials. 

The proportion of apparently genuine organic disorders that 
Stubbornly refuse to improve with treatment for the practicing 
Physicians, that are methods of defense or escape created by the 
Nervous system, must be very large. Dr. Karl Menninger cites the 
case of a woman who suffered an attack of boils every time she 
Teceived word that her in-laws were about to come for a visit.” 
Many organic diseases, he maintains, are virtually attempts at 
Suicide, which is always one Way out. Not all iliege cases are gen- 
uine defense measures, for example, the toman s boils he regarded 
as a mode of self-punishment for resenting her relatives. But the 
Point is that the control of the nervous system over the fate or the 
Test of the body is most remarkable.. We have only begun to realize 
ithe possibilities of this control for good and for a 
rge of the child is to grow up. 

from making the 
s, he reaches adult 


The normal u : 
ual prevents him 


n likes and dislike: 


Regression. 
Assuming that nothing unus 


Necessary changes in interests, 1 
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age and to all appearances he is mentally an adult. Assume that 
he meets a severe jolt of some kind. 

An example is a young woman known to the author. As an 
infant she was adopted into a home that was childless. Her foste! 
parents literally adored her and her childhood was happy- a 
reaching womanhood she taught school for a time. Knowing thaj 
she was an adopted child she became curious to know what her 
real parents were like. Learning of their former whereabouts she 
made the long trip with the anticipation of seeing them. Upon ar 
riving she found to her great consternation th 
an inmate ofa penitentiary and her mother 
The shock was more than her 
could not face the horrible truth 
to act and talk like a little girl. 
back to an earlier 
not know the awf 


at her father was 
was hopelessly insane 
nervous system could stand; she 
- It was not long until she bega? 
We say that she regressed or went 
level where life was sweeter and where she did 
ul truth. She played with dolls, talked with 4 
childish lisp, giggled, and acted the part of a child of ten. Som 
days she says she is twelve and some days that she is three, In eithet 
case her actions are in harmony with her adopted age. 

There are other individuals who regress to the stage of infancy: 
They have to be fed, dressed, and cared for like an infant. Psych 
analysts believe that the regression may go back even to the pre 
natal stage, judging from the posture maintained by the individual. 

There are numerous examples of more normal cases of regres 
sion which all of us show on occasions. One person when frustrate 
resorts to a “temper tantrum” such as he learned to use as a child 
but had presumably outgrown. Another person frequently de- 


and seems very much relieve 


i 
s. The admonition “Be your age’ 

ple to adult actions. The poe™ 
beginning “Make me a child again just for tonight” is merely 27 
i er universal and that lies at the 
influence of intoxicating drugs 


lier, outgrown modes of reaction 
due to the depression of the higher brain centers thus releasing 


Conflicts of Motives 163 


Dissociation. The outcome of a conflict in some persons is a 
splitting of the personality. The most common form is known as 
an attack of amnesia. A young husband and father finds his quar- 
relsome and poverty-ridden home beyond endurance and one day 
fails to come home. He turns up in a distant city not knowing how 
he got there or who he is. He may adopt a new name, and obtain 
a new job, but to him his past is a blank. His characteristics may 
be radically different from his former ones. If depressed and 
straightlaced before, he may become gay and carefree. 

The term amnesia means forgetting, lor the obvious reason that 
he forgets his past. But the deeper significance is that memory 
is the factor that unifies an individual and keeps him aware of his 
personal identity. Yesterday's experiences are knit together with 
today’s and every other day's. In the split personality there has 
The old continuity is cut off and a new one 
is begun. There may be lapses into the old personality at times. 

This is not the place to 80 fully into the subject of dual per- 
sonalities. There is space only to point out that such abrupt cleng 
ages in a personality are due to a conflict between very strong 
motives. The break keeps the two contending motives far apart; 


the tension is reduced. 


been a sharp cleavage. 


Milder or less extensive dissociations 
“disconnects” his seeing apparatus in 
i ionally blind. 
Some mysterious manner unknown to us and is at a 
Another disconnects his auditory apparatus an all pre 


tical purposes deaf Still another loses sensitivity 1n an arm, a leg, 
a hand, or a forearm. In all these instances, medical examination 
fails to reveal any organic damage to nerve tissue , sense yo 

ac 3 A rs i ralyses in differ- 
Another class of functional disorders i a shh 
€nt limbs or other parts of the body. The ¢ 


+ +. organically wrong: 
mans yer noong Mo rn the heading of conversion hys- 


All such disorders come un mien te 
leria. The explanation given by Freud is that -_ Lo: 
= ! into a physical symptom. i 

ae anal ally, the steps by which 


m : ri ch. Actu: i 
erely an expressive figure of aie a ace ee 
i 
the “c ion” takes place nay 
onversion takes P 


$ ant's Lif 
factoril lained. It is true that analysis of the patient’s life 
ily expla s 


Conversion Hysteria. 
also occur. The individual 
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will show reasonable correspondence between his conflict and hg 
kind of symptoms he has. For example, a man whose dislike for 
his wife became so intense that he “hated the sight of her” went 
hysterically blind. A woman who worked as a domestic for ; 
wealthy family met with a minor accident after which her leg 
felt numb. She soon developed a paralysis in the leg and sued the 
employer for a large sum of money. Medical examination proved 
that the paralysis was functional 

The general conclusion is that back of every hysterical symp 
tom is an ulterior motive or a conflict. Tt somehow “pays” thé 
patient to be disabled, or promises to pay him: or he escape 
from an intolerable situation by means of his disability. 


and not permanent. 


Alcoholism. Relief from cor 
to drinking alcoholic intoxicant 
that many persons “drown the 


one popular idea that has bee 
is 


iflicts is often sought by resort 
s. There is a long-standing belie 
s : : ” is 15 
Ir consciences in alcohol.” This } 


Rina Cass | 
n scientifically vindicated, Alcoh? 
, indeed, an anesthetic to one’s Superego or conscience, Whe! 


the anesthetic wears off, however, feelings of guilt and shame 
come back. They are intensified by added guilt and shame result 
ing from drunkenness and its personal and social effects, A vicious 


circle may thus be set up, ending in long periods of intoxicatio™ 
or many “lost weekends,” 


The way in which alcoh 


ness for the alcoholic has been demonstrat 
Masserman, Masserman set up ‘ 


by subjecting them “ver 
follows. After a cat had been tr 


; r tive’ 
ol acquires a compulsive attracti¥ 


as 
a manner somewhat a 
: 1 
ained to open a box to obtal 
ght signals, he 
mom 


iolently 


vel 
was one day giv! 


a severe electr ent he opened the food box t° 


ic shock at the I 
reach for the food. He v 
on future occasions he sho 
ganized behavior. Some ¢ as to open the fo? 
box and then would in that Position. Others moane 


: n- 
p Others salivated copiously or vo" 
ited or shrank in a corner, 
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After the neurosis had been induced, cats were forcibly given 
alcohol through tube feeding. Under the resulting intoxication 
a cat was relieved of his neurotic behavior and could again take 
food from the box without inhibitions. In other words, alcohol 
temporarily relieved him of his conflict. But the most interesting 
effect was found later when the cats that had been intoxicated were 
offered a choice of plain milk or of milk and alcohol. Half of the 
cats preferred the mixture and drank to the point of intoxication. 
Furthermore, they tended to lose their craving for alcohol after 
the neurosis had later been cured by other methods. 

ntial respect, the relation of alcohol and of crav- 
ing for alcohol to conflict appears to be the same in cats and men. 
The human alcholic cannot expect an effective release from his 
abnormal craving until his conflicts have been cleared up suffi- 
ciently, Furthermore, the temporary relief afforded by alcohol 
Seems hardly worth the risk of entering the vicious circle of 


alcoholism. 


In every esse 


WHAT to Do Apout CONFLICTS 
The account of all the ways in which motives can 
enter into conflict and the ways in which the organism tries to 
reduce them to bearable terms can never be complete. Each indi- 
nique desires and his own 


Vidual is really unique, has his own u s 
ways of meeting them and his own ways of reacting to failure. 


: idi ines which should help to 
We can only point out some guiding lin i ee wie P il 
understand a particular individual's own pro ems, for, after all, 


S ai problems, and 
we are all built along SIMI 


similarly succeed or fail. 


lar lines, meet similar 


does not permit going into the 


Verbalizing the Desires. Space CO“ Sit . 
oF ing as, for diagnosing and treating conflicts. 
Various technical methods 8 


r in the dark about 
But in order not to leave the reader too much “4 t mi lees 
i given. 
what to do, one or two pits of advice may o p 
encourage the person in trouble to verbalize s a T ma 
depends upon this. No matter what one a ae dell 
: i p i 
à i i i i this essential result 1 
chologist takes with his patient ; : 
ngs represse 
accomplished The psych lyst says that he brings rep 


oana : 

i up into the con- 

and fore emories from the unconscious UP 
orgotten m 
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scious mind. Essentially, he is giving the patient verbal expression 
to what before was inarticulate. From this it also follows mmek 
order to prevent conflicts a child should be encouraged to put = 
desires and troubles into words. Too often, instead, he is hushe 
up and prevented from doing so. This advice does not mean si 
one should go around telling everyone about his inner life an 


i re people e 
his troubles. There is no surer way to bore people and no on 


except a real friend is particularly interested. We might sum 
up the advice of this paragraph in the cryptic words of that ancient 
wise man, Socrates: “Know thyself.” No sounder psychological 
advice was ever given, but it must be applied with care. Half- 
knowledge, half-truths, and knowledge for which the individual is 
not ready may sometimes do more harm than good, 


A Dependable Confessor Is Needed. 
someone in whom he can have the utmost confidence, a confidant 
who is willing to listen, a parent, an older brother or sister, 4 
teacher, a doctor, a husband or wife, a minister 
ing itself yields some relief, probably because one is doing some- 
thing in the direction of his goal of resolving the conflict. Confi- 
dence in the one whom we consult lends prestige to the beneficial 
Suggestions that he gives. A danger to be avoided is that of de- 
veloping too much dependence upon the “father confessor.” And 
he in turn must forego the pleasure of his awareness of your de- 
pendence upon him. For really serious conflicts, the best advice 
is to see a competent Psychologist or Psychiatrist. 

Some Rules for Mental Health. 


posed by the Cleveland Academy of 
logically sound. 


Almost everyone needs 


. Or priest. Talk- 


The following rules are pro 
Medicine. They are psycho- 


(1) Have a hobb 
interests, Sports and “nature” are best, 
(2) Develop a Philosophy; a 
itual surroundings. 
(3) Share your thoug: 


and in feeling, Confide, c 
(4) Face your 


: , 3 r 
Y; acquire pursuits Which absorb you 


dapt yourself to social and spit 


hts; cultivate companionship in thought 

onfess, consult. 

fears; analyze 
(5) Balance fantasy with fac 

build; imagine, but ever fac 


them; daylight dismisses ghosts- 


- t 
t; dream, but also do: wish, bu 
e reality. 
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(6) Beware of alluring escapes; alcohols, opiates and barbitals 
may prove faithless friends. 

(7) Exercise; walk, swim, golf; muscles need activity. 

(8) Love, but love wisely. 

(9) Don't become engulfed in a whirlpool of worries; call 
early for help. The doctor is ready for your rescue. 

(10) Trust in Time; be patient and hopeful; Time is a great 
therapist. 

SUMMARY 


Motives frequently clash in all of us. There are times when we 
would like to “have our cake and eat it too.” Happy solutions are 
Most often reached when the higher brain centers, particularly 
those involving the speech mechanisms, are brought into play. 
We are then more aware of the advantages and disadvantages on 
The process is one of deliberation. But 
Many times the conflict is partially or wholly unconscious, that is 
to say, it is kept below the verbal level of adjustment. We say 
then that irrational decisions are made, and individuals react 
€Motionally. co ae 

Frequent sources of conflict lie in a person's failures. Inferi- 
Ority feelings indicate thwarted desires for ascendance. Failure 
is a relative matter, however, dependi 


tons have been fixed. i, Hie ; ji 
Other common sources of conflict lie in a person’s moral lapses 


and the resulting feelings of guilt. Mis- 
Management of a child's moral training leads to internal conflict 
if it has been over-strict and drastic, and to external conflict, per- 
haps delinquency and crime, if it has been e a ra ' 
Other sources of conflict lie in the love life pat pete 
in his family attachments, self attachments, an ifn pices n 
Strong attachments for members of the same sex. g 


ment o i ctor for conflicts. 

% is sex urge is also often a fa c ; 

joao tandard ways in which conflicts may work 
a 


There are various $ 
sti r ey are uncom- 
themselves out, some of them as unsatisfactory as tl ieS aa 
; j 1eer, ; 
fortable for tl erson concerned. Most qt £ 
e for the p al can be traced to his 


i individu 

inadequate adjustments of an IMA =. ansci 

aite quat } conflict on an irrational, unconscious level 
mpts to solve a 


both sides of a question. 


ng upon how high his aspira- 


to which he is sensitive 
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rather than on the conscious, verbal level. The correct approach 
is to attempt to make the individual aware of his faulty solutions 
and the contending factors that produced them, and to help him 
to find a more satisfactory adjustment. The aid of a psychologist 
or a psychiatrist is often desirable and necessary. 


QUESTIONS 

1. How much truth and how much error is there in the idea that 
every person has a subconscious or an unconscious mind? A 

2. What two distinct meanings of unconscious mental activities 
are recognized in this chapter? How do both meanings apply to 
motives? 

3. Would it be desirable for an individual to grow up without 
having any conflicts, if possible? Why? 

4. What is psychologically good and w 
in the advice to “Hitch your wagon to a s 

5. Should students be told their 
abilities and traits? Discuss in the 
“level of aspiration” and “i 


hat is psychologically bad 


scores in psychological tests ol 
light of the facts mentioned under 
nleriority feelings.” 

6. Which has the worse consequences for a developing individual: 
to have too much or too little freedom of action 

moral training? Discuss, 


7. How would you advise a person suffering from a conflict be 


cause he finds moral standards of his new community very different 
from those of his home? 


8. Cite some 
of defense reacti 
under the appro} 


ittle 
; too much or too litt! 


examples of repression, of substitute 
ons that you have observed. C] 


priate categories of this ch 
9. Find an account of a 


report of the circumstances, 
if they are known, 


10. What advice would you give to a friend who is suffering 
unduly from an inferiority complex? 


11. If you could, would 
plexes? If you did, what woul 

12. What would be your a 
alcoholism? 


gratification, ai 
assify the reactions 
apter. 

multiple personality and give a brief 
including symptoms and probable causes 
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CHAPTER VII 


Emotional Responses 


E VERY normal individual knows that he has em” 
tions. Without emotions life would be dull, mechanical, aP 
colorless. There are times, to be sure, when we would be very 
willing to do without the internal tensions and agonies. There 
are other times when we crave the thrill of excitement and cling 
to the joys of victory and success. Emotions seem such person? 
things that many people may dislike to see them dissected for the 
cool, observing eye of science. But that is precisely what we must 
now try to do. 

It is very difficult to define the word “emotion.” Almost every’ 
one knows its meaning, and yet that meaning is hard to put int? 
words. It is easier to define an emotional response. An emotion? 
response is one that has three observable components: intern?” 
or organic, reactions; expressive movements: and some variety ¢ 
feeling tone. The feeling tone must be observed introspective! 


A R ye 
In other persons we can only infer feeling tone from express! 


movements that usually go with it. To say that an emotional re 


sponse is merely one accompanied by organic reactions—taP* 
pulse, high blood pressure, inhibited digestion, and the like~ 
is not quite correct. These changes often occur without emo 
tion, as during vigorous, unemotional physical exercise. It E 
doubtful whether the felt emotion ever comes without some 
organic reactions, but it can occur with a minimum of expressiv? 
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movements. The expressive movements can come without the 
organic reactions or without the feeling tones that ordinarily 
accompany them, as in the accomplished actor who produces the 
motions but who may be otherwise “cold” emotionally. Some 
actors, it is true, actually feel the emotions they are portraying. 
The difference probably lies in the extent to which different parts 


of the brain are involved in the behavior of the moment. 


Wuy Do Wr Have EMOTIONS? 


Some Typical Human Emotions. It takes several 
English langauge to name what we call 
a few: fear, terror, apprehension, rage, 
orrence, disgust, loathing, 


hundred words in the 
emotional states. Here are 


fury, suspicion, contempt, scorn, abh 
horror, dread, alarm, shame, remorse, awe, Pity, gratitude, joy, 


and delight. These names apply to varieties of feelings we experi- 


ence in ourselves and to responses observed in the other person. 
tain of the other person's emotion if we 


know the situation that aroused it. But the naming of the emo- 
tion in this case is based upon OUT own interpretation of the situa- 
tion as fear-inspiring, loathsome, horrible, or awesome, and upon 
our own probable emotion ther individual's 


place. 


We are much more cer 


were we in the o 


elated to Motives. Emotions are intimately 
for almost every fundamental 
me of some standard emotion 


Emotions Are R 
connected with motivated behavior, 
motive that we can name has the na 
corresponding to it; fighting— anger 
ternal—tenderness are a few obvious examples. The correspond- 
ence is not always so simple and complete in everyday life, per is 
Senerally true that emotional behavior 1S strongly con be- 
havior, and the kind of emotion depends upon” the kind of moti- 
Vating factors of the moment. It is true, of course, that all behavior 
is motivated from within, as W€ have already seen. Unemotional 
responses are therefore motivated as well as mene We 
Must therefore explain why some motivated responses do become 


n 
emotional while others do not- 


escape—fear, sex—lust, ma- 
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i f 
When Do We Become Emotional? There are a number 0 
circumstances under which we become emotional. These circum 


stances can be described only in a general way: 


(1) When Motivation Is Strong. Itisa general rule as w 
stronger the motivation, the more likely is the response to becor f 
emotional. This has a distinct advantage, up to a certain pomt 
Under emotional excitement the organism marshals its energy for 
additional effort. Heart and lungs are tuned to meet the addi- 
tional demands about to be made upon them. The liver throws 
more sugar and other food material into the blood, ready for asg 
Many other changes that serve to make the striving more vigorou 
and effective are brought about. It would not be correct to saf 
that the emotion you feel causes tl Y 
for vigorous action. The organic preparation is merely one sa 
ment of the entire emotional activity. As a result of this organi 


preparation, the individual is keyed up, alert, and his brain a 
muscles are able to 


dition usually h 
of the situation. 


is i ; aration 
us internal organic preparatio 


f into 
whip themselves 1! 


. $ us 
are probably doing their most for 


n this. Unfortunate! 
they often do. 
(2) When Motives Are Thwarted. 


erately stimulating, and when the means 
learned and ready t 


bas d- 
When a motive is ™° 
a Swe 
of gratification are W 


in the way, there is little emotion. Ina dangerous situation, Ít 
the man who cannot readily escape who 


When the excitement b 


7 ‘ ct 
Ccomes too great, the reinforcing effe 
of the milder emotional sta 


i : a jor: 
te gives way toa disruption of behavi° 


e “lift” it gives them j 


= 
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We “lose our heads,” we “go to pieces.” The reinforcing energy is 
too much for the otherwise well-organized patterns of response. 
We stutter, we strike out blindly, and we make other vigorous but 
ill-directed movements. 

One thing that probably makes these disruptions so forceful 
and so out of place in human behavior is the fact that the reinforc- 
ing mechanisms were invented for the use of our remote ancestors. 
When frightened or angry they took to their heels or engaged in 
strenuous muscular combat. It is important, under such circum- 
Stances, to have some means of turning on a burst of organic 
Preparation to meet the emergency. In modern civilized life we 
have the motives still, as did our remote ancestors. But our modes 
of escape and of fighting ordinarily require little muscular activity. 
, organic preparations are still there and ready 
to operate when called upon. Not being discharged in muscular 
action, the excess energy serves merely as a disturber in general. 
Persons who are required to use this reinforcement in vigorous 
Muscular activity probably show less disorganization in their p 
havior. They are not so likely to “lose their heads” unless there 
is real thwarting, and a consequent blocking of the use of the 


reinforcement. 


Yet, the primitive 


Suddenly Removed. Two occasions 


r entioned. One 
for the emotional reactions have already been m EEN 
is when a motive is intensely and suddenly aroused, so at no 

i -m is ready to proceed toward gratifica- 
smooth-working mechanism is ready to, ee oe 
tion. The brain is “hurried.” Another Is when there i ; 
either from a thwarting obstacle in the situation, or at _ m 

i en the nee 
Onistic motive. A third case should be mentioned. Whe den 
i i 7 $ 1S SU 
for gratification is suddenly withdrawn, when pit n y 
: is 1 ani ju liance. n- 
re is joyfulness 
and unex reached, there 1 : x 
ann ee ’ ivi withdrawn 
oth P y sessity for striving 1S suddenly 
ae cae mia SE A i - in hysterical laughter. In a 
may result in weeping, OY grief, or in hy 


e negative to those 
= i ming under class three ar g : 
econo me with a sudden let-down o 


: i j} 
in classes one and two, for they con To chides bolle Ps 
tension, whereas the others come with 

: 


Sion and need for striving: 


(3) When Motives Are 
ave 
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THE DEVELOPMENT OF EMOTIONS 


The Differentiation of Emotions. All RE, 
classify emotions into neat categories have failed. The psia bl 
soon be made apparent. It might be expected that we shoul hes. 
the fundamental emotions in their purest form in young = i: 
preferably in infants, before there is Opportunity for training 
the emotions. Observations of infants show, 
distinctions between different emotions are 
Months of careful observation of 
Bridges to conclude that the infan 
undifferentiated emotion w 


however, that the 
very hard to make. 
many children has led pi 
t begins life with only on¢ 
hich she calls, simply, “excitement. 


Excitement 


Birth 


Distress Ex. Delight 8 months 


Fear Disgust Anger Di, Ex.  Dolighe 0 months 
| = 

Fe. Da Ap. Di. Ex, De. Elation Alfection 12 months 
Pld 74 

Fe. Dg, ] de De E Dae B AA A.C. 18 months 

Fs Da Ane Je Dh. t 


De. Jo. El. AA. A.C, 24 months 


„hë 
è n Á w 

he development of emotional reactions, showing ho Je" 
differentiated at ya 


C arious ages during infancy. Code: jjer 
affection for a i A.C., affection for children. Houg 
ntals of General Psychology, 
pany.) 


FIGURE 7.1 A diagram of t 
different emotions become 
jealousy; Jo., joy; A.A., 

K. M. B. Bridges, from J: 


» Fundame 
ton Mifflin Comy 


At about three months on 
two special kinds of exci 
“delight.” Further di 
Fig. 7.1. Out of dist 
jealousy. Out of de 


seen 
€ can observe i 


a distinction bett i 
: ig 
e called “distress” 4” 


responding manner 
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Instinctive patterns of external expression, in face and posture, 
undoubtedly come by maturation, and account, in part, for the 
New variations. But learning also contributes its important share. 
One person's characteristic expression of fear or rage or love is 
never identical with the same expressions in another person. The 
internal, organic reactions, of heart, alimentary canal, liver, and 
glands, may also depend upon learning. One person’s internal 
found to differ somewhat from another 
xpressions and internal adjust- 
ewhat from one situation to 
has learned to do about such 


changes, during fright, are 
Person's. ‘The same person's € 
ments during fear may differ som 
another, depending upon what he 
Situations, 

sify Emotions. This is why it is 
80 difficult to classify the emotions. When observed from the 
Outside they are ate by any means fixed quantities. Observed 
'trospectively, they also vary, although there is probably a single 
Core that ig common to all anger experiences, another core com- 
Mon to all feelings of jealousy. and so on. This core is probably 
best identified in terms of the motive, or in terms of what we are 
Set to do at the moment—to or to fight, or to celebrate. 


escape, 
Even so rarely does any variety of emotion occur in its pure, 
‘madulterated form. We find ourselves 1m 


a predicament, and the 
emotion is best described as a merger of fear, anger, and perhaps 
chagrin, Our team wins an important game, buta man is seriously 
injured, and our resulting emotion is a combination of elation 
and pride, tempered with grief. Even typical feelings of anger and 
fear i : k 

ear are much alike, having many © 


mponents in common, and 
the internal organic stir-up may be almost identical in the two 
Cases, 


Why It is Difficult to Clas 


The susceptibility to 
y much with the individual. Com- 


i -o stolid or phlegmatic and even- 
mon sense recognizes that some are st phleg 


sai - irritable, or warm- 
tempe . ‘ erpetually timid, or 177) ee 
pered, while others are p p! is partly to blame, as Calvin Hall 


hea š i redi 

rted. Difference in heredity A : A 

has dermaieeeared in the case of the white rat. The emotionality 
i -oneness to “nervous” 

of an individual was measured by oe exciting situation 

Urination and defecation when placed in @ : 


Individual Differences 17 Emotionality 


€Motional responses differs ver 
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Selecting the most emotional and the least emotional ee 
of one generation he tested the emouonality of their ss 
offspring. This was kept up for several generations, always ~~ 
ing the most emotional of the one strain to become the nett 
of the next generation and choosing the least emotional of th 
other group to perpetuate its strain. The two strains of rats grew 
further and further apart in the emotion 


ality test.! 
Environmental factors also influence 


an individual's emotion 
ality. Stratton discovered that persons who have h 


hood diseases, particularly below the age 
prone to anger and fear responses when te 
An exception was that men with more 


ad more child 
of six, are much moré 
sted at the college age“ 
childhood diseases were r 
more prone to fear. Stratton has also found a strong agreemen 
between the strength of anger and the 


r : ne 
strength of fear in the sa! 
individual, as based upon his own rati 


nae 5 
ngs of strength. This helP 
to confirm emotionality as a general trait of individuals. 


EXPRESSIVE COMPONENTS OF EMOTIONS 


Among the expressive components are those adjust 
ments that are observable to the outsider, These include: bodil! 
posture, facial expressions, and vocal and music 
this we do not mean to imply that the 
and then expresses it. The 
entire emotional reaction, 


al expressions. A 
aig o 
individual has an emon a 
es cth 
so-called “expressions” are part of t 


BF 

y- After much study of maios f 
5 : o 

ell as in man, Darwin came to ¢ 


useful to his ancestors. A fightin’ 
akes it hair stand on end, lashes wt 
nd its canine teeth, These measure 
ndividual harder to lay hold of, an 

se for instant action. When angty? 


O A 
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ward “sarcasm” comes from Greek roots meaning, literally, to 
tear the flesh.” Our ancestors must have done just that. 

. Many emotional expressions did undoubtedly become fixed as 
inherited behavior patterns because they aided in survival of the 
individual and of the species. But Darwin should also have recog- 
nized that many expressions have a social value and have probably 
been retained for that reason. The expressions of smiling, frown- 
Ing, and the like, inform others of our attitudes but probably never 
had any survival value of the kind that Darwin had in mind. 


; Bodily Posture. This depends so much upon what the indi- 
vidual is going to do about the particular situation that it bears 
ation with the emotion one feels. There are 
Some exceptions, however. We can think of being bowed in grief, 
IN reverence, or in submission; of stiffening in anger; of slumping 
defeat; or of leaning forward with expectant attention. These 


are but a few dependable, emotional postures. 


little constant correl 


One of the most dependable patterns 
ans of ultrarapid motion pictures, 
to catch the entire course of this 


Pattern in response to a pistol shot.’ The entire reaction is over 
In from .8 to 1.5 seconds. The reaction begins in the head and 
Proceeds downward. The eyes close (in about 40 milliseconds after 
the shot), the face goes into a contortion (at about 100 milli- 
Seconds) , head twists forward, shoulders hunch forward (at about 
140 milliseconds) , arms rotate slightly, elbows bend, fists clench 


‘lightly, trunk bends forward at the waist, the abdomen contracts, 
t 345 milliseconds), and the feet 


onsistent in different 
ited one. It is also 
s not appear until 


_ ` The Startle Pattern. 
Is the startle response. By me 
unt and Landis have been able 


s.t Int 


found in the higher ape ra 
th.” 


about the fourth or fifth mon 
man face is one of the most expres- 
It is richly supplied with 
e and mouth. There 
f these muscles and 


_ Facial Expressions. The hu 
Slve instruments of the individual. os 
Muscles in the forehead, around the eyes, ® 


18 much indivi n in the use O 
cl ifference i 
i k Doiio P h each emotion. But there is a rather 


N the patterns going Wit 
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E ; s m A PEE t peonleca 
conventionalized “language” of the face to which most people 

F i re are ay Is: 
agree. The elements of this langauge are somewhat as follows 


The Forehead and Brow. Here we find two elements. The 
brow can be raised, producing an arched brow and horizontal 
wrinkles in the forehead. The effect is of some form of surprise, 
amazement, or astonishment. The brows can be contracted, pro 
ducing vertical wrinkles between the brows. The effect is ong 
of unpleasantness or of effort. The two elements can occur M 
different degrees, or they can occur 
of effects. 


x n S myiel 
in combination, giving a varie y 


The Eyes. We watch the eyes of another person primarily t9 
find a clue as to his attention. Wide-open eyes mean great vist 
attention, as in interest, fear, horror, or terror, Eyes turned upwa! í 
imply submission to a higher power, pleading or supplicatio"! 
turned downward they imply inattention to the environment f 
any of a number of reasons. The narr 
associated with suspicion, but one cou 
The closed or averted eye may 


«sonal 
owed eye is nang ‘ 
aly: 
Id hardly depend upon t 
also indicate inattention. 


The Nose. The nose contributes little to f 


acial expresion d 
can tilt upward and narrow the nostrils, as if to close them agri 
bad-smelling stimuli, or it can open them widely, as in preparat 
for more effective breathing in strong motor activity. 

The Mouth. The mouth, of 
variety of expressions. Some 
correlated with the sense 


“sweet mouth,” 


ast 
all facial organs, has the gat 
of them, as Wundt pointed out, ee. 
of taste. There is what he called a 
a pursing of the lips, as if to hold a sweet apr 
at the tip of the tongue where it can be tasted best. There is t i 
“bitter mouth,” with lower lip curled downward, perhaps i 
tongue protruding, as if expelling a bitter substance from ji 
back of the tongue, where it is tasted most strongly. “There ist a 
“sour mouth,” with the corners of the mouth pulled down, as + 


he 


let sour subst 


4 "PR x, z are 
ances roll off the sides of the tongue, where We + 
most sensitive to sour. There is no “salty” expression, wh! 7 
: k 1 
is correlated with the fact that one bo 


part of the tongue is 4 
as sensitive to salt as any other. 


e 


p 
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_ There is the “determined” mouth, with its set, straight, and 
sad lips. that goes with the clenched jaw, when we exert effort 
ee ee a a ae ayes ae and the 
or both of the camine teeth There is k- oe nn ee 

2 i pen mouth of great 
attention, and the open mouth for better breathing, when we 
Engage in strenuous physical activity. The contributions of each 
MAGS ton by the facial model in Fig. 7.2. By means of 

el, various component expressions can be combined. 


IGURE 7.2 A facial model by which it is possible to combine component expressions 
i uce many conventional total expressions, 


Of broy 
WS, eyes, nose, a uth, to prod 
y ose, and mo P and M. Wilke.) 


(After J. P. Guilford 
n conveys emotional tones is a 
xpressed in the voice alone, 
aking scientific tests. And 
impressions that 


i The Voice. That the voice ofte 
vell-k : 
cll-known fact. Just how much is € 


hires, can be determined only by m pau 
aat factors in the voice are responsible for the 
1t gives of the emotional state of the speaker or singer also require 
Scientific investigation. 
Mii speaking voice i 
of emotion than th 


much freer to express shad- 


e singing voice, since it need not follow 
Pitches and rhythms imposed upon it by the musical score. It can 
also take on harsh and noisy qualities when needed. Orators and 
Actors make most effective use of the voice, 1n addition to the 
Words they utter. Changes in pitch, loudness, inflections, stops, 
Starts, slides, and other factors contribute their effects. A single 
tone can be uttered or sung in various ways to suggest surprise, 


s undoubtedly 
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in, sorrow, anger, and hate. Sorrow, anger, and omelet 
se a <pressed in this manner. Think in how many ¥ e 
Pa aen ae “Oh” can be uttered to convey different ere 
eder aia have recorded the speaking and pae ra 
actors and singers, and have analyzed them to see Juse W i ; Pe 73 
are used in the artistic expression of emotion by the voice. 

i an example of this type of record. 


s EE E ental 
Speech. Speech is the most complicated and delicate of z pE, 
activities. The disruptive effect of emotions is consequently 


E 


4 428 
a#411 
@ 384 
F #305 
F 340 
E 320 
D#308 
D 288 
0#274 
C 256 
B 240 
A#229 
A 214 
a#205 


@ 192| i Vhol do thet chey 
F#183| 19 |9 23| jar 9 


Ficure 7.3 Changes in 


part of Julia Marlow 
(After G. 


A 

session v 

voice during emotional expe Genice 

’s rendition of Portia’s speech in “The Merchant zad an 

M. Merry, from R. S$. Woodworth, Psychology, Henry 
Company, Inc.) 


pitch of the speaking 


apparent in this activity. Stammering, 


paralysis of speech, are all too comm 
require comment. 


5 eve? 
stuttering, blocking» 5 0 
on in this connect! 


The Word-Association Test. 
the emotional life of an individual 
tion test. In this test the subject 
word he is to respond with the firs 
as quickly as he can. An emotio: 
slight, to any of the stimulus word 
chief value of the test is that, fo 


jorin’ 


A systematic way of exP ocit 


is to give him the word-ass i 
is told that for each ae 3 
t single word that he thin yer 
nal response, even though he 
s, is shown in various ways- a 
T the human subject, words 
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substitutes for real things. A mild emotional response to a word 
Suggests a stronger emotional response attached to the thing that 
It signifies. By this method unconscious, emotional conflicts can 
often be uncovered. Notice the two lists of words in Table 7.1 
for example. One is ordinarily an emotional list for young people, 
the other is not. The numbers after the words give the average 
extent of the psychogalvanic response, which may be taken to indi- 
cate the amount of excitement aroused by each word. 


N USED IN THE 


TABLE 7.1.—LIST OF STIMULUS WORDS OFT 
WORD-ASSOCIATION TEST * 


Unemotional Galvanic Emotional Galvanic 
Words Response Words Response 
swim 14.2 BASS. EE 72.8 
pencil 15.4 LOVE noe oe me +, 595 
pond 15.5 marry . 58.5 
flower P 16.1 wound ... 38.0 
Bive . 16.7 afraid ... 36.8 
glass .... 17.6 proud . 36.7 
white 17.8 habit 36.6 
hunger 17.9 money . 35.6 
bury ... 18.0 fight i 
carrot 18.2 despise 34.7 


* Adapted from Smith.6 

1 Reactions. There are a num- 
n in the subject's word reactions 
more important ones follow: 


Indicators of Emotional Wore 
Yer of signs of emotional disruptlo 
M the association test. Some of the 


(1) Prolonged Reaction Time. Emotional responses often 
Paralyze action. The typical, unemotional word reaction requires 


from 1 to 2 seconds. Some reactions to emotional words are de- 
mes the subject checks his first 


layed 5 to 10 seconds. Sometit s his 
response, which he realizes is socially taboo or humiliating to 
him, and therefore must wait for a better one to come. At other 


times his mind, he says, is just blank; the blocking is unconscious. 
(2) Failure to Respond. The delay may be so long that it is 


regarded as a real failure to respond. 
(3) Repetition of a Former Response. The same response 
Word may come two or more times. This may be an evasive device, 


y at is bothering the 
Or it may be forced by some urge P 8 


nt conflict th 
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u fF -ries 
subject. One boy aged 11 gave the response “stomach” eleven tim 
in a list of 100 reactions. He had certain fears about his stomach. 


é i ensi s 
(4) Personal Responses. The connection between stimulu 
z Sse ee Seal ant HEe 
and response may be peculiar to the individual himself rath } 
s E : set 
than to some common logical association that we would exp 
from a subject of his education and background. 


; > PO : s 

(5) Overt Emotional Signs. Such incidental actions 4 

i ifti i > lik a 

blushing, clearing the throat, shifting uneasily and the like, may 
be used, though with caution, as indicators. 


x n isai ‘ cae ho 
Detection of Guilt by Word Associations. An individual wl 3 
i h pet P g e n 18 
has recently committed a crime and has a guilt complex agi 
of it can often be detected by means of word-association tes 
Some stimulus words connected with the 


k ‘ed 
crime are chosen, mx 
with “control” 


words of an unemotional type. Several suspects 
are given the same test, and, using all available complex ett 
cators, the guilt can often be placed. The method will wo! t 
only under very favorable conditions and is not adaptable for gen 
eral use in criminal courts. Crosland has had remarkable succes 
with students as subjects. In connection with seven petty crimes 
five of stealing, one of cheating 


sig KE j were 
, and one of forgery, 55 persons We" 
tested. Confessions y 


indicated the method in all but one case 
Expression in Music. 
music can convey very sp 
to do so. The response to 
be doubted. But its effects 
to name, and the 
and his mood. 


š i sor that 
In spite of the common belief ee 
ecific emotions, it is actually una w 
BA š te oii 
music 1s surely emotional; this cam! 


5 
: ipie 
in general, the major k a 
h 1 
and the like, whereas the oe 
ental. Firm rhythms are descr} ay 
p I 
Teas flowing rhythms are ag 
ies may be exciting, vigorous, 4 
a napo 
aPpy, serene, or lyrical.8 Con 


3 é : N rt 
arouse particular emotions may fall far ee 
of that goal. Rigg finds that even the easiest distinction to mak® 


that between the sad and the joyful, is judged correctly by only 
73 per cent of the students, and those 


: = «3 no 
with musical training do 
better than others.® 
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L 
ORGANIC COMPONENTS 


. The Autonomic Nervous System.—The organic re- 
actions associated with your emotions are controlled through the 
autonomic system. A diagram of this system is shown in Fig. 7.4. 


Hair 


Pupil 


Tear gland 
Salivary gland 


Mucous membrane 
noso, mouth 


CRANIAL 


Larynx 
bronchi 
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Intestino 


Adrenal gland 


Bladder 
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Colon 


Sex organs 


Rectum 


he bodily organs excited 


i rvous system and tł 
nida k% annon.) 


Ficurr . m 
RE 7.4 Diagram of the autonor {Adapted from W: B. © 


and inhibited by it. 
tem, directly from 


n the central sys 
In the brain 


and the brain stem. 
a definite place in the hypothala- 
cat into a rage, with all the 


Tt receives its excitations fror 
centers in the hypothalamus 
Of the cat, for example, there is 
Mus that, when excited, throws the 
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id . 
pattern of fighting thrown into gear and al Whee organie e 
This can happen when the cerebrum is entirely removed sa . 
rage center, and other emotional centers, receive their cage 
either directly from sensory impulses or by way of the cer zA 
cortex. For example, we may react emotionally to loud soun Sy 
painful stimuli, and other elemental exciting stimuli without 
the aid of the cerebral cortex. Generally, the objects and situations 
that arouse emotions are complex, which means that emotions 
are usually incited through the cerebral cortex. A cat's ie, 
without the cortex being present is stereotyped and is directe? 
at no object in particular. It ends abruptly. It is an incomplete 
or “sham” rage. 3 
While the emotional responses, such as fear and anger, a 
probably innate or unlearned, we have to learn, for the most patt 


, nites AA 
of what to be afraid and toward what to be angry. Learning 15 


A P e the 
matter of cortical action. We also learn to prevent some of t 


expressive components of emotional reaction. The cerebral A 
tex, then, is both an instigator of emotional reactions and an inhi f 
itor of some of their components. Complete inhibition of em° 
tion probably means failure to instigate it. 


The Sympathetic and Parasym pathetic Systems. In Fig: ue 
note that there are three divisions of the autonomic system. Th 
central part is called the sympathetic system 
lower, together, the parasympathetic system 
impulses to most bodily organs, and, 
are just the opposite. The parasympa 
general functions of nutrition and 
business of living. The symp 


and the upper a? 
. Both systems se” 
in most cases, their effect? 
thetic system promotes th 
reproduction and the gene 
athetic system is known as # 
“emergency” system. It is fire department, standing army, an 


: ; è ne 
riot squad all rolled into one, When emergencies are met in t 


: i s ame 
environment, when extra energy is called for, this system is im™ 


diately alert, and goes into action. In its mobilization for actio” 
it usually puts a damper on the digestive functions and other fun 
tions that may detract from the urgent business at hand. In most 
of the exciting emotions, fear, anger, acute suffering, and ent 
in unemotional physical exercise, about the same patterns of bodily 
changes occur. So, while we can say that if there is an exciting 
emotion we should find these organic preparations for actio™ 


ah 
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we can i 
= not say that whenever those organic changes occur we can 
ect i 3) 
as c an emotion. Let us see what some of the changes are when 
atung emotions do occur. : 


a oe Reactions during Exciting Emotions. Some 
: ages are muscular, involving the heart and the circula- 
is of the blood, breathing, and contractions of the alimentary 
canal. Some involve glandular secretions, and others involve 


chemical changes in the blood. 
Wi gee ee ee p 
a y a more rapid pulse and by a 
greater amplitude of each pulse beat. The two do not always 
crease together. A startling stimulus may first cause a weak, 
rapid pulse for a moment, and then a strong, rapid pulse for a 
while, or it may cause a strong but slow rate. 
_ Another muscular change affecting circulation is the contrac- 
tion or relaxation of the very small muscles in the walls of the 
arteries. Sympathetic stimulation causes constriction of arteries 
mm the viscera, thus forcing blood to the external muscles and rais- 
Mg the blood pressure. The blood pressure is also raised by a 
Stronger pulse. Highly emotional individuals, who live under 


y: 7 Š " : . 
Breat tension, send their blood pressure up and keep it at a high 
is responsible for many an early 


level, The pace of modern living 1 

death from overworked arteries. Emotional strain at the time 
a blood-pressure test is taken often gives a false impression of the 
usual blood pressure of the 


ih Changes in Breathing. Emo 
ythm in various ways. Excite 
depth of breathing, depending YPO” the kind of act 
Engaged in. Startling stimuli check breathing momentarily; then 
lt increases. Grief, depression, and conflicts tend to lower the 
amplitude of breathing, which must be compensated for by occa- 


sional deep sighs. Continuously disturbing stimuli usually result 


1n irregularity of rhythm. 
Fig. 7.5 shows a typica 
Pulse and blood pressure in 
Xperiment. When the stimu 
God,” were spoken, the pulse grey 


patient. 

tions disrupt the regular breathing 
ment may increase both rate and 
ivity to be 


nges in breathing and in 
man during a laboratory 
» her first name, and 
he blood pressure 


] record of cha 
a young wo 
Jus words “kiss, 
y weaker, t 
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d r : 7 d 
rose abruptly followed by a stronger pulse. Breathing was halte 
almost completely for a moment. 


Changes in the Alimentary Canal. Sympathetic excitement 
checks the normal process of digestion. The flow of saliva is inhib- 
ited. That is why a frightened speaker suffers from a dry mouth, 
and his tongue may feel like a block of wood. There is said to be 
an old Chinese custom that is based upon this salivary reaction. 
In a criminal trial, several suspects were brought together and 
each was given a handful of uncooked rice to hold in his mouth 


while being accused of the crime. After a few moments the ric 


; 7 ‘hom 
was removed and examined. Unfortunate was he for who 


the rice remained dry, for he was the one judged guilty. 


SUBJECTS FIRST MAME 


p— 


FIGURE 7.5 Records of heart action and breathing during emotional responses E 
stimulus words. The change in heart action is a temporary weakening of the Pu j 
followed by a stronger pulse beat, with a sharp rise in blood pressure. Breathing ' g 
interrupted at the stage of exhalation and made irr a 


egular for a short time. 
tesy of W. E. Walton.) 


Gastric juices and other secretions 
rhythmical contractions of the stom 
may persist for some minutes after 
be seen with X-ray observation. 


š The 
tend to stop flowing. : is 
1 
ach come to a halt, and ¢ b 
: “a 
the emotional shock, as 


For these reasons one shou 
not eat a meal when upset, greatly fatigued or excited. 

The intestines, including the colon and rectum, 
disturbances during emotional excitement, 
creased activity or 


or diarrhea, depen 


o 
also unders 

in 
There may be ‘i 
may be constipat!© 
the 


decreased activity. There 
ding upon the type of ex ; 
emotional habits of the individual, and the severity and duratio" 
of the emotional upset. 


citing situation, 
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Glandular Responses. Stimulated by the sympathetic nerves, 
the adrenal glands, situated on top of the kidneys, send more 
adrenalin into the blood stream. Adrenalin serves to sustain the 
changes already brought about by the sympathetic system itself. 
It has some help in this, for the sympathetic nerves also stimulate 
the secretion of a chemical, called sympathin, at the ends of the 
nerves. This tends to keep the organism often unnecessarily ina 
Prolonged state of excitement long after the urgent situation has 
passed. 

Besides keeping the heart working harder and faster, the breath- 
ing more efficient, and the digestion inhibited, adrenalin causes the 
liver to throw more sugar into the blood, feelings of fatigue to dis- 
appear, and the individual to feel stronger. Seemingly superhuman 
feats of strength and endurance have been performed under the 
influence of adrenalin. The blood clots more easily, in case of 
inj ury. During emotional excitement the blood also becomes more 


: o - of red and white cells, and 
dense, shows an increased number © a 


: i : ] material as well as sugar. 
Contains more protein and fatty food 


The Psychogalvanic Response. | A rs big a ht 
ticular interest is the psychogalvanc oe nt mount of electric 
are attached to the skin of the hand, and ciate, some current, 
Current is sent through them, the hand ws oe measured in ohms, 
but being a poor conductor the nani a the circuit one can 
is very high, With a delicate apenas ` that take place from 
Measure the very slight ctanges n wie a long time that ex- 
Moment to moment. It a sabap pe that is, the hand 
Citing stimuli will cause a low a A 7 ieved to lie in 

ro a ai conductor. The secret 18 now na 


the secretion of the sweat glands. — 
The best place to obtain this = cote 
hand, for perspiration anywhere CS 


atire-reguiating : 
Seems to be merely a temperature p skin when, because of mus- 
r re on th 
response will occur elsewhere 


r body 
iti essary to cool the ; 
cular activity, or for other zeasons P E soles of the feet 
Perspirati “ he palms of the hands a 

Spivation on the 


ter able to cling to 
has the biological effect of n 


Sr 


s from the palm of the 
t the sole of the foot, 
device. The galvanic 


naking them bet 


Hoani s- skin response- 
* Also often called the galvanic skin resp 
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i e et 
objects during emergencies. Thus, at these locations, we can s4 
; 5 aae 
a delicate indicator of emotional excitement. The — 
may be so slight that the individual feels no emotion, and yet 


ape nex- 
galvanic response occurs. On the other hand, there may be u 


o 
i i ic re SC; the tw 
citing emotions without any galvanic response; thus, 


things, galvanic response and felt emotion, are not by a 

perfectly correlated. Fig. 7.6 shows the changes in skin resista 

of a student while watching a thrilling wild-west cinema. w. 
The reaction of perspiring in the palm of the hand carey 

strong emotional reaction is clearly demonstrated by a certa 


22 23 24 26 27 28 29 30 31 


YY; i] 1 T 7 
5 6 9 
FIGURE 7.6 Continuous record 


an exciting wild-west motio 
Sequence of pursuit and cap 


; A R © watching 
of the skin Tesistance of a subject who was wate! a 


: ing * 
n picture. The lowest part of the curve comes dur i 


c ture. The hero overtakes the villain at 27 minani ends 
clinch, fall off their horses, and roll down a steep embankment at 28. The figh 


> ID aan 
after 30. (After D. U, Greenwald, from C, A, Ruckmick, Psychology of Feeling 
Emotion, McGraw-Hill Book Company, Inc.) 


Du a of 
The typical lie detector makes use 2 

changes in heart action, in breathing, and, sometimes, the ee 
icators of emotional excitement in t 
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liar. Most of those responses are beyond voluntary control in all 
except the rarest individuals. Before the test, the suspect is given 
a brief lecture to put him in the proper frame of mind. A list 
of questions is prepared beforehand, beginning with harmless 
ones like “Did you have breakfast this morning?” or “What day 
of the week is this?” Then suddenly comes a crucial question, 
‘Did you rob the Sapphire Jewelry Store?” Then following this 
“Did you lie to the last question?” All 


may be the question, 
taken into account and care- 


possible signs of emotion must be 
fully interpreted. With the proper controls, and in the hands of 


experts, the test has a high score of validity to its credit. 


BREATH Y 


LAEN 4 
an a. 
PULSE AND BLOOD PRI 


ctor. The breathing curve 


Ficy i 
+ CURE 7.7, A i 1 obtained from a lie dete 
part of a recorc and blood-pressure record at the bottom. The 


IS show 

natin at the top and the pulse 1 

we in the middle row registers the points © 
to question 5 breathing and blood pressu 


ats at which certain questions were asked. 
re were normal. After the crucial 
questions 5 and 6, breathing became shallow and then irregular, and blood pressure 
Uctuated sharply. After confession of guilt, the test was repeated. The shallow 

RIP $ 7 t the right go with the relief 


breathi 4 ans 4 
z ng, low pulse, and steady blood pressure 2 
and relaxation Bear contest Y Alter j. A. Larson, courtesy of the Journal of 


Experimental Psychology.) 


aluable addition to the tools 


It is not infallible, but it is 3 Y Í 
of crime detection. Fig. 7.7 shows aì early record taken from an 
. Fig. 


actual criminal case. After confessing, the suspect shows signs 
of reduced tension, in the low pulse and blood pressure and reg- 


ular h 
lar breathing. 
years we have heard a 


Psych a ‘order: In recent 
osomatic Disorders- meine P 
Sreat deal about “psychosomatic medicine.” This field grew out 


Of a realization that a very large percentage of human physical 
i $ s r 7 z 

ailments are of mental origin- Headaches, neck pains, backaches, 

and nausea are often symptoms of mental conflict rather than of 
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any organic injury or damage. Stomach ulcers and ulcers g 
intestinal tract, mucous colitis, much of asthma ionar i 
some allergies can be traced to prolonged and repeated emotic 
excitement due to some conflict. cui Ba 
Any threat to one’s life or love, or a blocking of the nek Eat 
fillment of one’s cravings causes some individuals to react as i uf 
a catastrophe. An elderly man, alone in the world, suddenly er 
his savings or his pension. A young man is continually pam 
by his wife and his mother because he does not “get ahead” as th 4 
think he should. A wife is repeatedly embarrassed by her hu 
band’s infidelities but she still loves him and has kept the family 
together for the sake of the children. Org 


ganic emotional reaction 
were intended to operate briefly and on somewhat rare oc 


People with a conflict keep the organic disturbances going or ‘ 
: 5 S - ‘ded 0 
peatedly stir them up. Every time the individual is reminded 


his plight, his panic returns. In time, the affected tissues may 
suffer permanent damage, 


That is what happens in the 
vidual reacts to some Situation as if it were a vit 
becomes angry. He carries around w 
hostility, or hate, Under this condit 
reason not well understood, the ston 
lining becomes engorged w 
and the muscles contract. 


case of stomach ulcers. The indi- 
al assault. He 
ith him a state of resentment 
ion it is known that for some 
nach prepares for cating. 1 hé 
ith blood, secretions become more vent 
The result may be in the form of small 
hemorrhages which leave openings that are vulnerable to attack 
by outside forces. Digestive acids start to digest stomach tissu 
itself. This may lead to feclings of distress. adding to the stimula 


tion of emotional reactions, thus setting up a vicious circle. Th 
is the way that stomach ulcers are believed to be formed, The pe 
tient can probably expect no permanent cure unless his conflict 
is cleared up. An old Albanian merchant expressed it by saying: 


“Business good—stomach good; business bad—stomach bad.” 

A al 
Continued and repeated threats that stir up more fear thal 

anger are likely to cause engo 


à 3 : al 
: rgement of mucosa in the nas 

passages or disturbances of breathing. Under the tensions of a? 
xiety, muscular contractions occur here 


the intensity of spasms. Local pains are 
are interpreted by the Victim as injury a 
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the chest region is interpreted as a heart attack. This in turn 
arouses fear of greater agony to come and of sudden death. Thus 
another type of vicious circle has been set up. Close lenin 
is given to the heart beat and it is noted that the pulse is irregular 
even skipping a beat now and then. If the individual happert 
to be looking for excuses for failure, or some avenue of escape 
from unpleasant duty or from unwanted responsibility, at the time, 


he may welcome the symptoms, while at the same time he fears 
them. In such manner are neurotics developed. Medical waiting 
rooms and many hospital beds are heavily populated with such 


as these. 


CONTROL or EMOTIONAL REACTIONS 

wishes at times that he had 
better control over his emotions. It may be because he wants to 
conceal his emotions, as in playing a competitive game like poker. 
less emotional to save himself 


Everyone probably 


It may be because he wants to be 
some suffering and its aftereffects. Or it may be to prevent his 
hich later makes him ashamed of himself 


Song to pieces,” w 
makes his management of the situation 


and which at the time 
Very ineffective. 

al Control. Very young children 
ad uncontrolled vent to the expression of their 
ocess of socialization, pressure from others 
b the more violent expressions. 
ot, unfortunately, also 


Development of Emotion 
Naturally give full ar 
Motions. In the pr 
Causes them ordinarily to cur 


Control over external expressions does a i 
carry with it inhibitions of internal organic reactions. In fact, 


there is vood evidence that the internal components may become 
g j 


intensified as external expressions are brought under control. This 
. j . , which i J 
IS true of the psychogalvanic ash patios 


response, at le 

absent in very young children and becomes stronger with increas- 

. fla oe. s = = 

ing age. Among older children, too, there 1s a negative correla 

> 5 : Dri 

tion between amount of overt emotional expression and amount 

Of psychogalvanic response: That is, individuals with much overt 
= . ichogalvanic response and vice 

expression are likely to have little psycN°s 

versa. If this is also true of organic resp! 


onses of the alimentary 
tract and of the respiratory —_— it gives us pause to wonder 
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whether too much control of external expressions is a good thing. 
It may well be that persons who do allow more overt response 
thus work off excess emotional tension and thereby save them- 
selves from possible psychosomatic disorders. i 

Society will not tolerate such violent expressions as re 
however. Anyone who continues to show such lack of emg 
beyond early childhood is regarded as emotionally infantile. I 


he is an adult, he is regarded as emotionally immature. [mm 


turity is also shown by the persistence of childhood fears that 
should have been outgrown and by over-de 
It is also shown by lack of tolerance 
the adult who must have what he wants when he wants it. 
Emotional maturity is a matter of le 
tion. A full discussion of how to deve 
not be given without bringing 
are treated in later chapters. He 
we know about e 


= Ss. 
pendence upon parent 
: : ~ as in 

to minor frustrations, as ! 


arning or habit forma 
lop emotional control ca 
in principles of learning, which 
re, however, we can consider what 
motional behavior as a basis for stating some 
simple general rules, The essential facts to be considered are 
briefly: (1) the troublesome emotions are a consequence of strong 
urgent, and demanding motivation (out of proportion to the 1™ 


dividual’s readiness to Progress toward the goal); (2) emotion 
components of a response are released only when the cerebra 
cortex has given an inte 


: å a à r 
rpretation of a situation that calls f° 

them (the situation is threatening to one’ 

ra TEA e P 3 e 

his life); and (3) ssional components can P 


brought under voluntary control but most organic components 
cannot. 


x oe to 
s well-being, if not 
Most overt expre: 


A Few Rules About Emoti 
situation it would be desi 
what measures of control 
rules are merely 


onal Control. 


cular 
rable first to an 


In any parti A 
alyze the situation to 5° 
seem most appropriate, The following 


; š : > k 
seneral suggestions of measures that will wot 


when properly applied. 
I 


À d A i 
i situations. If we lack stimu! 
that arouse emotional responses we will not have them. If a chil 
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loved one or of a critical defeat, a move to another city will hel 
One should decide, however, whether such a move is merely ce 
ning away from a situation that would better be faced. Running 
away may arouse feelings of shame and regret that would be juste 
as damaging emotionally as staying and facing the stimulation. 


2 C ; P manor 

= Change the emotion-provoking situation. Perhaps it is 
ithin your power to change the situation so that it is no longer 

a source of devastating stimulation. This may involve the re- 

n > : 

noval of certain persons by some method (short of murder) , or 


chancine . x . : : à 
anging their attitudes, or making friends out of enemies. 


3. Increase skills for coping with the situation. As was said 
before, much emotion comes from inability to achieve desired 
goals as promptly or as rapidly as one wishes. This may be reme- 
died by developing the necessary skills to cope with the situation. 
Often it is lack of social skills in dealing with people. Some 
children have been sheltered so thoroughly by well-meaning par- 
ents that they are forever behind in keeping up with their asso- 
Clates in the ordinary give and take of daily living. They may 
Withdraw from the competition, which puts them further behind, 
Systematic practice in the arts of conversation, social dancing, and 
Other social activities will do much to build up confidence and 
to prepare for the management of situations in a self-respecting 


Manner, 
Many fear and rage responses 


4. Re-interpret the situation. ps 
are entirely unnecessary because ce iy marter 
preted. Hypers nsitive people. usually those with inferiority feel- 
ings for some reason, are perpetually tuned to stimuli that hurt 
their egos. They read insults into statements where none were 


intended, ‘They “make mountains out of molehills.”” Small, unin- 
‘ taken as dire threats to their already shaky 


situations 


tentional slights are 
Status. 

Even when the situat 
the time to analyze it to 8€ 
The threatening individua 2 j 
leriority-feeling-ridden type: Why 15 he beh 
Can you do anything to ease his feelings of in 
trying to accomplish? Can you help bim an 


threatening, it pays to take 
of what it actually means. 
f be of the insecure, in- 
aving the way he does? 
feriority? What is he 
hieve his goal and 


jon is actually 
ta clearer idea 
| may himsel 
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A Ot you? 
would this cost you less than an emotional blowup would cost you? 
i Je i ve ask them- 
Two quarreling mates or lovers might well stop se ask t i 
z rreli 7 y ~, r > ) 
selves just why they are quarreling. What brought theni ‘te 
state of war? What does the other person really want? 


5. Keep working toward your goal. Every et pein 
ing situation presents you with a problem. It will help to thin 
of it as a problem to be solved, and to proceed to find the — 
of solving it. Even a few wrong steps, if they seem to be in the 
right direction, offer temporary respite from emotional wl 
ment. Solving a problem is largely a matter of trial and error. We 
try one thing after another or we think of one thing to do after 
another. If you do not engage in such steps toward the solution, 
your viscera will try to help by doing one thing after another, in 


other words, organic components of emotional responses. These 
reactions never solve a problem. They need not occur if progress 
elsewhere is evident, 

6. Find substitute outlets, Achieving substitute goals may 
help. At least they give temporary relief. If they do not solve 
the problem or make it less acute, however, they are merely 
palliatives. 


7. Develop a sense of humor. 
outlets is in the form of laughter. 
really should not be threatening m 
see its humorous aspects. The reaso 
able to threats is that they take themselves too seriously. Such 
a person sometimes sets standards for himself, vocational, social, OY 
moral, that are entirely unrealistic for him. He should realize that 
no one can be perfect in all respects. When he fails, in some 


respects, as everyone inevitably must, he should be able to laugh 
at himself along with the rest. 


One of the best substitute 
A threatening situation that 
ay become trivial if one can 
n many persons are so vulner- 


SUMMARY 


Emotional responses involve three aspects or components: 


g expressions, and felt experiences that 
characteristically go along with those muscular and glandular 
reactions. 
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We become emotional under a number of circumstances, all 
having to do with motivation: when a motive is too suddenly or 
vigorously aroused, when we are thwarted in attempting to gratify 
a motive, or when the need for gratification of a motive is suddenly 
removed. 

Emotional responses develop in the infant and child by having 
new, more specific patterns differentiating out of an original, 
general, excited condition. Most emotional responses continue to 
show their relationships, the excited emotions retaining many 
components in common in the adult. Individuals develop charac- 
teristic differences in the ease with which exciting emotions can 
be aroused. 

The expressive components of emotions can be seen in various 
bodily adjustments; bodily posture, facial expression, voice, music, 
and speech, Speech, being one of the most delicate of motor pat- 
terns, is most easily disrupted when exciting emotions arise. 

The organic components of exciting emotions serve as a gen- 
eral tuning-up process for muscular exertion. In our ancestors, 
from whom muscular exertion was more frquently required, this 
Organic preparation was of great value. In modern civilized life 
AG is often merely disturbing and disrupting. The nervous mechan- 
ism for the organic reactions is the autonomic system, with its 
Source of excitation in the brain. The sympathetic division goes 
to vigorous action for all exciting emotions. Changes in breath- 
ing, in circulation and composition of the blood are some of the 
More obvious organic preparations. Inhibition of the digestive 
and nutritive processes along the alimentary tract 1s another com- 
mon result of sympathetic excitation. Another sympathetic = 
Sponse is detected by means of the galvanometer, on the skin 
Of the palm of the hand, in particular. The instrument known 
as the lie detector makes use of the more dependable indicators 


of oa k 
fae oe ional upsets are known to produce 
rolonged or repeated emotio ps 


be ot 1 
Such psychosomatic disorders as asthma, colitis, allergies, and ulcers 


Of the o; : - ` 
astrointestinal tract. F in 
5 i ' aes 
Control of one’s emotions means either a pr evention of their 
Restrictions placed 


Occurrence or a curbing of their sain h him to reduce 
: 1 
"pon the child in his social groups usually teac 
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the outward signs of emotion, but they do not also prevent inward, 
organic effects. Prevention of emotional reactions in the aed 
depend largely upon controlling emotion-arousing situations or 
the interpretation of those situations, It also depends upon better 
preparation for meeting situations and finding substitute outlets, 
such as laughter. 


QUESTIONS 


1. Why are particular emotional expressions more casily observed 
in adults than in infants, and in osed than in unposed photographs? 

2. Mix up the two lists of words given in Table 7.1, and apply 
them as stimulus words in a word-association test to another young 
person. Note as many signs of emotional disturbance as you can, Coni- 
pare the two lists of words as to frequency of emotional responses. 

3. Find and read a popular article on the lie detector. What con- 
clusions can you draw from it as to the validity of the lic detector 
described? g 

4. Why do many people believe that music gives rise to definite 
emotional responses? Why does it fail to do so? ; 

5. Write a short essay upon the effects of emotions upon bodily 
health. Do you know of any individuals who seem to suffer physically 
[rom emotional stress? Describe a case. 

6. In a lawsuit, is a jury ever justified in 
plaintiff who claims harmful effects from emc 
the defendant? Justify your answer, 

7. Why is it important for the 
the psychology of emotions? Give 


z sioa 
according damages to ‘ 

, 
tional stress caused by 


average doctor to be familiar with 
a number of reasons. 
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CHAPTER VIII 


Likes, Interests, and 
Attitudes 


‘ded 
ae ‘vide 
M.. motives, if not all of them, can be div 


r Si š . an 

into two &roups, positive and negative. Some are cravings sht 
d A : OF og u 

Some are aversions. The result is that some stimuli are soug 


p à à y . ncy 
after and others are avoided or rejected. It is this double tende 


5 3 . t. 
to be attracted or repelled by stimuli that we are to examine nex 


LIKES AND DISLIKES 


Pleasantness and Un 
affect us at the momen 


agreeable or disagreeab 
to a stimulus if we 
as being arranged 


pleasantness. Most stimul 
t as being either pleasant or unpleasa™ 
le. Rarely are we completely indiffere™ 
give our attention to it. We can think of ae 
hich extends from a 
Most pleasant at the poet 
ent diametrically oppo 
n placing them ina straig "i 
cquiesce, Strongly pleas 
unpleasant stimu 


2 es 
cause us to withdraw or to sh Strongly unpleasant On 


un them, 
we reject vigorously, 
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r oo a there may or may not be feelings of pleasure 
a the mei ne ad aay ofa certain color, “I like it,” without 
ol arador A ear any noticeable pleasure; or one can 
dioles Ks p aisne it, without at the moment experiencing 
they om iaaa verbal papa are called “judgments.” While 
ae er a ra 
Particular stimuli and wib iake ones We have a vate 
With which to measure the Hae otl Ff li 7 “ 
a ties teks asure the strength of feelings, as such. But we 
soon ses judgment as our basis for measurement, as we shall 


PE yeiio Value. Since stimuli can be more or less pleasant, 
the line i or less inpleasant we have a quantitative scale in 
Position that extends from pleasantness to unpleasantness. The 
There.. a any stimulus on that line 1s called its affective value. * 

siule methods by which we can assign numerical values to 
o denote their positions on this scale. These methods all 


Epe: ; EE 
Pend upon choices or judgments of individuals. 
The three most com- 


Methods of Measuring Affective Value. 
ows: 


mon 
methods of evaluating stimuli are as foll 
udgments are usually 


(1) Ratings. In this method, human j 
fines the numbers 


Siven in A typical scale de 


; terr ap 
Some ns of numbers. 


thing like this. 


sant imaginable 


10 Most plea 
antness 


9 Greatest possible pleas 
8 Extremely pleasant 

7 Moderately pleasant 

6 Mildly pleasant 

5 Indifferent 

4 Mildly unpleasant 

3 Moderately unpleasant 


2 Extremely unpleasant 
1 Greatest possible unpleasan 
0 Most unpleasant imaginable 


tness 


oa 
e 
d others. 


* 
Also called hedonic tone by Beebe-Center an! 
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The affective value to be assigned to a stimulus is the average 
of the ratings assigned to it by a number of similar, competent 
judges. Individuals will not all necessarily agree upon the ms 
value nor will the same individual give the same identical rating 
at different times. But the judgments will usually cluster about 
a midvalue which can be taken as the typical affective value for 
that particular group of judges. Results given by one group are 


very close to those given by a group of similar individuals. 


(2) Pair Comparisons. 
your judges can give judgmer 
another method, 
one stimulus js 


: nat 
If you do not wish to assume thé 


It is easier for the average person to say that 
preferred to another than it is to give both aby 
lute values on an arbitrary scale. So we may pair each stimuli” 
in our set with every other one, and ask a large number of judge 
of each pair they prefer. We can find the Pi 
centage of the judges who prefer stimulus A to stimulus B, al$ 


i ; le; 
stimulus A to C, and B to C, and so on. For a concrete examp 


n, and C is roast lamb. 
at is, if they come at oF 
€ scale, the one will be preferred to a 
other just 50 per cent of the time. The more lopsided the pref 


z : he 
ence between a certain pair, the farther apart they are on t 
scale. 


Because of certain 
to be described here, 
Pairs of stimuli, Knoy 
stimuli, we can give t 


. š r A ed 
mathematical relationships, too involv 


. 2 . ot 
ving the separation between every pair ‘a 
: itt 
hem all numerical values on the afeti i 
not be described in full here. An examp 


A - jn 
s s manner may be seen 
Fig. 8.5. 


; i z often 
(3) Rank Order. The method of pair comparisons is ar 
a long and tedious process. A much shorter and often just A 
effective method is to ask each judge to place the stimuli i 


Bi i asort {CA 
nts of this kind, you may resort 


Y 
1 
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Factors Determining Affective Value. The reasons for liking 
and disliking stimuli are numerous. It is likely that certain 
colors, tastes, and odors are preferred to others because of inborn 
nervous dispositions. Pleasantness and unpleasantness have always 
been useful though not infallible guides as to which stimuli should 
be Sought after and which ones should be rejected. In the long 
run stimuli that are normally pleasant to us have been beneficial 
to life, and stimuli normally unpleasant have been dangerous. 
There are numerous exceptions. Sweet substances promise quick 
and €asy supplies of energy; but alcohol and opium are sweet. 
Bitter Substances are likely to be poisonous; but many of them in 
the form of medicines are beneficial. The pleasantness-unpleas- 
antness system has worked only in a crude way to select and reject 
Stimuli. More discriminating devices came into existence as the 


Cereby. 
Tebral cortex developed. 


Affective Value of Colors. Before we can state which colors 


àre liked best and which ones least, we must remember that there 
and to what determines likes and dis- 


at there are fashions in color. 
for a time, then give way to 


tee aspects to a color an 
Or it. It must be recognized th 

Ne color will grow in popularity : 
‘Nother, We like houses in some colors but not in the same 
Colors as we like gowns or shoes or hats. The first. important 
Westion is whether there is any common denominator in our 
Preferences for colors when use is not a consideration. 

Most of the experimental studies of this problem, and there 
lave been many, have used rather small numbers of colored paper 
as Stimuli. Interest has usually centered in the more common, 
Well Saturated (“gay”) colors, such as red, orange, yellow, green, 
Due, Violet and purple, and in black and white. The results have 
“own rather general agreement that red, green, 6 pe ae 
loned in increasing order of liking) are preferred to the o 
Colors just ‘mattered, This very general result has held true 
for many races of people, with surprisingly few —— n 

But even with colored papers as stimuli, we nee aan 
Severa] aspects of a color. Colors differ with respect to iue = 
Pendent primarily upon the dominant wave length) , tint (the 
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s r richness oF 
degree of lightness), and chroma (the saturation or richne il 
; j nahiei we 
“loudness”’).* For example, there are light reds (which : ail 
pinks) and dark reds (which we call maroons or reddish ye if 
r a 
There are straw yellows, canary yellows, mustard yellows, and 4 


p f þul 
tans and yellowish browns, all with the same huc—yellow 


differing in tint and in chroma (saturation). The scientifc 
problem is to determine whether there is 
ship between affective value and each o 
color—hue, tint, and chroma. 


. i M n- 
any systematic zelan 
f the three variables 


This calls for an experimental approach. We must hold oi 
stant both tint and chroma while studying the effect of hue a 
affective value. Then, in turn, we should vary either cint i 
chroma while holding the other two variables constant. “a 
a study has been made, using over 300 different color samp 
The stimuli were 2 in. by 2 in. 


ge 
2 . all displayed against a le 
neutral gray background. Each color sample was specified "y 
hue, tint, and chroma according to the Munsell color system the 
Ch. IX). Judgments of liking or disliking were made aa 
numerical rating scale mentioned earlier in this chapter. p 
judgments were obtained for each color sample from ten men il 
ten women and average affective valucs were found for © 
stimulus.1 
Fig. 8.1 shows some of 
of the women. For all colo 
level was const: 


ot 
: men 
the results, based upon the judg! om 
r R ri 
Ts represented in this figure, the ch 


gC 
2 the 

ant at 6 points on the Munsell scale. None of 
colors is very well Saturated, fi 


points on the chroma scale. 
at all; they are on the line 


` : ig at 
or Maximum saturation iS ht 
Colors with zero chroma have no 


; f k, Eac 
running from white to black. col 
curve in Fig. 8.1 represents affective values for colors at 4 


p ; 5 ve 
stant tint level. A tint level of 9 is almost white and a tint = 
of 1 is almost black. The levels represented in Fig. 8.1 range f 


1€ 
h 


order by gr 


* For further explanation of these terms, see Ch. IX. 
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ref ce is sli 
tine cine YY on the green side of yellow. With the indif- 
Bi the pee Ps on the affective scale, it can be seen that some 
Bittner fer aks : ner 8) are liked while some of the reds and 
TA nh F and 4) are disliked. 

iie sito “i the lighter the color the better it is liked. There 
Saini pae to this at other chroma levels than this one 

. ien chroma is zero, for example, only black is on 


the p] 
casa Wie Y 
Pleasant side. Most grays are rated as unpleasant and white 


and lio} 
ght grays are rated on the average at the indifference level 


7 
6 
w 
35 
pa 
Š 
y 4 
F 
ha 
w 3 
wy 
< 
2 
l 
a a 
Red Yellow Green Blue Purple Red 
Meugp HUE OF THE COLOR 
$ The trend of liking and disliking for various hues throughout the 
ies and the saturation or chroma 


r samples vari 


Colgy m 8.1. 
t circle w 
Munsell sca 


hen the lightness of colo t 
ales (sce Ch. 1X). 


is kept constant near 6 on the 
the fact that on the whole the affective 
It is very likely that if the 


of the saturated colors 
e quite readily accept a wide expanse 
Ve would not like the walls 
a vivid orange. Size, then, 
st be studied systematically 


e other determiners, also, 
y nothing of 


N 5 
ot shown in Fig. 8.1 is 


Val á 
ue ; 
i increases as chroma increases. 


Size 
o z . n 
f the stimuli were increased many 


Wo 

ai te preferred. W 

È our he y and of green landscape \ 

“a aingther de to be a vivid purple oT 
r determining factor that mu: 


as 

S we 
Such a as hue, tint, and chroma. There ar 
as illumination, texture, and background, to sa 


Use, 
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The preference for the cooler colors, green and blue, is . 
found among some lower animals, particularly in goldfish an 
in the albino rat.? Very young children, however, prefer red ang 
yellow above blue and green. They prefer lighter colors arg | 
saturated ones during the first year. After the second year, yellow 
sinks to its low position in the adult scale of preference, and plue 
and green rise above red.* These changes to the adult scale até 
complete at the time of adolescence. 

Little is known definitely about the 


binations, although artists often make 
this point. 


preference for color eo 
positive statements abot 
There is agreement that pairs of colors are preferte® 
when the difference in hue is either very small or very large. coy 
plementary pairs, or near-complementary pairs, are liked bett? 
than others. Large differences in tint are preferred, but oa 
differences in chroma are liked best, other things being equa" 


: ile 
Feelings for color harmony may appear in the four-year-old cht 
but usually not until the age of eight.5 


he 


Affective Values of Odors. Fig. 8.2 ns 


average ratings of eight judges for 
of the primary odors (see Ch. XII), we may say that the i 
primaries, flowery, fruity, resinous, and spicy, are pleasant m 
and so are odors that resemble these four strongly. The oi 
two primaries, putrid and scorched, and their derivatives, we 
generally unpleasant. The biological usefulness of this arrans 
ment is obvious. The first four prim 
the last two, on the whole, warn of unhealtful objects. hil- 

Tests show that odors disgusting to adults do not affect or 
dren the same way until the age of 5. By the ages of 7 or 8 re 
normal rejecting responses appear." Other tests show that ° şi 
stimuli so weak that they are not noticed may cause aversion 
Students went from house to house with four identical new p” 
of ladies’ hose, one Pair of which had been treated to overco™ I 
the mildly rancid odor left in the hose at the factory. Hous’ 
wives generally judged the treated pair to be of better quality 
than the others although odor as such was not noticeable. 


ically t 
shows graphically 


g 3 rer! 
13 common odors.* In t i 
fou 


si 
: : š o 
aries promise beneficial fo' 


Affective Values of Tastes. 


i p 
Most animals have a “sweet toot j 
even goldfish. Salt is pleasant 


in moderate quantities when 
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sired. Sour and bitter are almost always unpleasant, although 
at the right intensities and in the right places they also are 
desired. It all depends upon the intensity of the stimulus and 
the mood or desire of the individual. When satiated with sweets, 
even candy is likely to become repugnant for a time. 


Affective Value of Sounds. In considering the relation of 
affective value to simple sounds, we need to keep in mind the 


Unpleasant Pleasant ——> 


< 


Peppermint 
Orange blossom 
Anise 
Cinnamon 
Almond 

Musk 


Bergamot 


Benzoin 


Benzene 


Amber 
Creosote 
Stale cheese 


Carbon bisulfide 
4 5 6 


1 2 


AFFECTIVE VALUE 
rs as rated by eight students. 


i do 
"cue. 8.2. The es of some common o! 


affective valu is 


hich sounds differ. They differ in 


ound that in general, high- 
hile low-pitched 


ty : A 
70 Most important ways in W l 

Pitch and in loudness. Young has nae 

Pitched and loud tones are usually unpieé 


z ant.’ : 
d soft tones are usually pleasa E or 


3 ge nape — combinations of two musical 
Fen of i i he c a 
often enjoy noises more. 
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tones at a time in musical intervals give varying effects. The com 
binations of sounds into patterns of speech and music carry U$ 
over into the field of esthetics which is to be discussed in later 
pages. 


Learned Likes and Dislikes. The likes and dislikes discussed 


up to this point depend very much upon innate factors. A mult’ 
tude of human likes and dislikes are undoubtedly learned, even 
for simple stimuli like colors and tastes. A certain young woman 
dislikes reddish brown decidedly. She has forgotten that as E 
child she fell from a swing and became panic-stricken at the sight 
of blood that spurted from a wound on her head. Children have 


al 5 a ith 
been trained to like colors that were presented simultaneously W 


toys or cookies.!° Music played while poor children were eating 
free meals became highly pleasant, though formerly it was i 
liked." Make any stimulus seem an integral part of the proca 
of gratifying a motive, and it is likely to become pleasant. Ma T 
any stimulus an integral part of the proce E 


ss of thwarting a MO 
or of raising 


i J the 
a tension, and it becomes unpleasant. These are 
fundamental laws of learning likes and dislikes. 


si ae si r sy to A 
The Law of Affective Contrast. The affective reaction t°, 


stimulus depends to some extent upon the presence of other stimt i 
and their affective values. Ask an individual to rate a set of % 5 
stimuli. Then impose upon him a set of very unpleasant ogari 
and then repeat the first experiment. His ratings of the orig™ 
set of odors now go higher. The reverse change in ratings aes 
after he experiences a set of very pleasant SAB, Thus we se 
that ratings of affective value are not made independently. r] 
are made on the background of many previous ratings. The iai 
ence of the other stimuli upon the present one will depend et 


how recently they were applied and how similar they are tO : 
present one. 


This phenomenon is mere] 
general psychological law of r 
apparent heaviness of weights. 
of lifted weights ranging from 2 
ing such categories as ‘ 
and “very heavy.” 


ye 
Yy a special case of an even To 
elativity. Another example is e 
Let an individual judge a per rt 
00 grams to 400 grams by repo’, 
‘very light,” “light,” “medium,” “heav? 


: g «aft 
Let him at a later time rate the same wei! 
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“al o rialen lifting weights around 100 grams. Again, let 

300 e E Ë eigiits after he has been biting weights around 
Seo veri rent eight that he is likely to call “medium” in the 
oe Ged “i ‘ as actually lighter than in the first. The weight 
hevier rl o “4 l i medium” in the third series will be actually 
bY tiiat s that a the first series. This seems best explained 
there Helson’s concept of the adaptation level"? When an 
ie “in las been subjected to a series of stimuli of similar nature, 
eel st a mechanisms undergo a systematic change of base or 
flitse TSE ni in the direction of a kind of average of all 

stimuli. Later stimuli are evaluated on the background of 


that base, whatever its level. 
Pak " as affective state is 
he ni very dependent u 
lucky to om who has lost both 
>e alive. The young man who has never 


armed f ; 
ed forces is very irritated and depressed because he cannot 
unt of war restrictions. Their adap- 


concerned, the happiness of an indi- 
pon his level of feeling adaptation. 


his legs in battle says he feels very 
served in the 


u 
tat a new model car on acco 
on levels of feeling are very different. 


in Law of Affective Combination. Whien two stimuli are 
a for ned, that is, two colors, odors, oF a gles hepr bei 
then m, the affective value of the combination bears a definite rela- 

to the affective values of the two components. Two pleasant 


Stimuli F 
a usually combine to give something more pleasant than 
ler taken alone, and two unpleasant stimuli combine to give 
an either one alone. The summa- 


Somerh; 
ton is ee ae ae z l in affective value The 
“ombi t ta age ed oe pele vol t stimulus uyaliy 
yield nation of a pleasant with an unp east a d o 
> S some cancellation; the result lies somewhere EEEN the 
When taken alone. When two or more stimuli give a com- 
ts €xperience in which the identities of the pee Lap 
Sin Most wholly lost, the values of the single nied if y y 
ich obscured. A musical chord is an example of this. 
aversions that are more 
of anger. Cason has 


e as given to him by 


S represent 
t least a trace 
f annoyanc 


Annoyances. Annoyance 
e Pleasant; they have a 

Cted numerous specimens © 
individuals.13 A few examples are: 


tha. 
co] 
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To hear a person chewing gum loudly. 

To see a person's nose running. 

A person bragging about himself. 

An effeminate man. 

To be pushed in a crowd. 

To see or hear an animal being cruelly treated. 
To wait for a person who is late. 
To find some dirt in the food I 
The odor of bad breath, 

To see excessive cosmetics on 


am eating. 


a woman, 


Summarizing the results, C 


x ces 
ason concludes that all annoyan 
may be classified as follows: 
Type of Annoyance 
Behavior of others 


Alterable physical characteri of others ... 
Unalterable physical characteristics of others 


The moral of this list is obvious. The gre 
ance is other people and w 


this is beyond control, but to 
the rest. 


m oy 
atest source of ann l 
hat they do. A small percentage D 
avoid annoying others we can chané 


ESTHETIC PREFERENCES 


Wi 
zation is demand 
more than mere 


„gani 
, when sensory or 
ed, the appreciation of the object is somethiMe 


. . 15 
tic experience. Beauty 


. ov 
8, though not a meaning that leads to us¢ 
to knowledge about th 


broad hints to that effect, 
because it brings to the liste 
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tern having certain properties. Music that we cannot organize, 
we do not like. 

Of all the aspects of music—melody, rhythm, harmony, and 
ounterpoint—melody is the chief determiner of appreciation; 
then come rhythm and harmony. Repeated hearing of music 
of the Masters that at first is too complex for us eventually leads 
to better organization, and hence enjoyment. 


_ Beauty in Paintings. Very much the same holds for composi- 
tons of line and color. Arrangements that give balanced, sym- 
metrical, and familiar forms within our powers of organization 
A more appreciated. According to Ogden preferred forms in art 
For Patterns that conform to the principles of our own nature." 
ie, oe we are in general bilaterally symmetrical, so we pre- 
ymmetry, Our own movements are inclined to be rhythmical 
and we are inclined to organize sensory material into equal, com- 
Prehensible units, so we appreciate rhythm. We experience diff- 
‘tyin resisting the forces of gravity, so we glory in the gracefully 
Poised figure. 
bn The fact that children prefer to look at pictures drawn by other 
children, rather than at the work of adult artists, indicates that ease 
Organization has much to do with the esthetic effect. The fact 
that adults prefer adult productions, however, shows that com- 
Positions too easily organized are also lacking in esthetic appeal. 
e truth probably is that the most appreciated ao of art 
; those neither too easy nor too difficult to unify. They must 
pntain Possibilities of our creating from them mental structures 
t are still sufficiently new. Novelty is undoubtedly a factor, 
S „50 is mastery, if one wishes to bring in the fundamental 
Otives, 
Empathy, Much of our appreciation of the ae adis 
& y is said to depend upon the process of ampar z i is m ca 
€ identificati selves with objects. We fee ourse 
int iħcation of ourse Ives in their places. For 
i © them” as if we temporarily put ourselves 1n a 
xam the leaning tower of Pisa 
witha f a conid, soarce det If we were the leaning 
Wer, oe per disagreeable muscular strains. 
i ve minute muscular 


ile looking at the tower we may actually ha 
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contractions of the kind th 


at we would have if we 
tower's place. For 


the same reason, when we 
column supporting apparently too much 
uncomfortable, and when We see a too-mas 


ing apparently a trivial amount of w 


were in the 
see a frail-looking + 
weight we also feel 


sive column support- 


cight we feel the wasted 
effort. 


Empathy can also afford the ex 
experiences. Balanced and we 
fortable and poised. Tow 
inspiring storms and mass 
thetic thrill, probably bec 


planation of agree 
\L-proportioned objects 
ering mountains 
ive machine 
ause as we fee 


able esthetic 


“look” com- 
and skyscrapers, awe- 
ry, all give the normal ces- 
l ourselves into them we 


FIGURE 8.3. Which of the two 
a number of your friends. 


feta: x 
Front “Mele ay better? Ask this question of | 
Courtesy of N, Ç, Meier) iore “Art Judgment Test, 


share their superior power, Grandeur 
of ascendance when we identify Ourselves 
powerful, and to our i issi 


power in other 
Thus, while empath 
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g 
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ases, for in 
a Power we are not s if 
with it. 


ntifying ourselves 


a 
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Tests of Artistic Appreciation. There are many factors that 
tend to make us like or dislike a work of art. Some individuals 
are more sensitive to these factors than others. There are now 
Psychological tests intended to measure the sensitivity of people 
to esthetic objects. Fig. 8.3 illustrates material from one of them, 
the Meier-Seashore Art Judgment Test. 


INTERESTS 


When an organism discovers that certain objects 
and responses lead to the satisfaction of motives, it shows inter- 
ests in those objects or responses. This is shown by its going 
toward the objects, or looking at them, and by its indulging in 
those responses in preference to other activities. (Interests are 
inclinations to attend to or to seek certain stimuli or to indulge 
in certain activities. In human organisms, interests are very 


numerous and sometimes seemingly very complex. 


Meaning Vocational Interests. As an example, let us con- 
sider vocational interests.. It is obviously true that one person 


finds some occupations much to his liking, whereas he finds 


others without appeal or even repelling in what they have to 
offer him. Whether or not an individual likes his work is a very 


important consideration. Much thought and work ve been 
: a k i ring vocational interests 
given in recent years to the task of discovering vo 


r ete an sampe the Best-known Vacacional Interest 
Blank, devised by Strong. “It contains in verbal iom etal cd 
hundred items to most of which the person is to a y = i 
that he likes, dislikes, or is indifferent to the E poe pe 
Section on amusements, for example, is wie oe h _ 
individual encircling L, 1, or D according as he ; 


Ei r item: 
to, or dislikes each particular Ite! 


Poker sinjpgorirenasnsses 
Art galleries . ated 

Detective stories ----+- : 
“New Republic” magazine 
“Ladies Home Journal” - 


1 D 

Taking long walks ..- D 
Camping 4 p 
Driving an automobile .--- Dop 
I D 

I D 

I D 


General Psychology 


A list of general activities is to be judged in the same manner: 


L I D 

L l D 

L I D 

A I D 

pawas i I D 

Another section is On peculiarities of people: 
Energetic People ..... I I D 
Thrifty People ...... 1 I D 
Very old People .. L I D 
Methodical people .... I I D 
Foreigners L 1 D 
J school subjects are also to be rated: 

Algebra L I D 
Dramatics L I D 
Languages L I D 
Music ., L 1 D 
Philosophy L I D 


e the names of People admired most, special 
sonal characteristics, 


us circumstances other than 


» that men rating hi 


oe WE 
terests. Basic interest y basic 


S are Probably in line with the 


very muct 


| 
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distinguishable motives. They are important to various degrees 
“ and in various combinations in connection with each occupation, 
If we knew, let us say, 20 scores for a person, each in measure- 
ment of a single basic motive, we should then be able to predict 


100 


National Geographic Magazine 
a Nights Spent at Home vs, 
—— | Array from Home 
— 


——— Art Galleries 


Contributing to Charities 
Driving an Auto 


60 
i 
he 
is} Musical Comedy 
gee -—_—— a= _ Detective Stories 
40 — 
> -At 
Making a Speech 
a Explorer 
OS Rancher 
0 
e =~ Socrotary of a Socloty 
Socialista 
Aviator 
40 
A 5 f . 
zg Acting as Yell-leader 
A Auctioneer 
80 Undertaker 
100 45 55 


25 35 Ägs 
between the ages of 25 and 55. 


F 5 with age, x 5 
a pe n intere o Behavior, John Wiley & Soniy Ine) 
‘rom P. T. Young, M 


interest in each 
from combinations of these scores the probable i 


Occu i 
, ‘pation. ith Age. The results from hundreds 
sts wit i i esting 
of E "s rea of 20 and 60 show some very inter g 
en between the ag á 
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facts about their likes and dislikes. (within this range interests 
differ most with age between the years 20 and 35) They differ 
much less between 35 and 55, and almost none between 55 and 65. 
In general, the interests characteristic of men in the various higher 
vocations are not mature until the ages of 30 to 35. The trends 
in a few specific interests are shown graphically in Fig. 8.4. Those 
represented by the solid lines tend to decline with older men, and 
those represented by dotted lines tend to gain in preference. 

Items suggesting physical skill and daring change most of all 
with age. Items showing dislike for interference with established 
routine come next. (Indulgence in writing or speaking loses its 
appeal for older men, but reading gains in interest. Amusements 
are popular at all ages but tend to decline in preference with age, 
except the more cultural ones, for which there is some gain. In 
general, the things men like at 25 are liked better with increasing 


age, and the things they dislike are disliked more and more. There 
are, of course, some exceptions to this rules] 


ATTITUDES 


Our attitudes toward other things and other people 
are very complex dispositions to accept or to reject. We are favor- 


able or unfavorable toward a person, an institution, a proposal, oF 


a social issue. The positive or negative tendency is apparent in 
every attitude. We are for or against something. In a general 
sense, mere preference based upon pleasantness or unpleasantness, 
an esthetic judgment or the expression of an interest, all may 


be called attitudes. We usually restrict the term, however, to social 
matters as in the following examples. The attitude may be con- 
scious or unconscious, verbalized or unverbalized, and active oF 

, 


inactive at the moment. For exam 


posed toward college football as a sport. This attitude is a more 


or less stable set of yours that predisposes you to buy tickets to 
games, to talk football, and to do other things, but only when 
certain occasions arise, 


ple, you may be favorably dis- 


Scales of Attitudes. Suppose the attitud 


; 3 e in question is that 
toward capital punishment. a 


One person you meet is strongly 


pm 
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7. it and another is strongly for it. Still another is indifferent 
ee Se ee een he is rather inke: 

: a scale ey g from an extremely favorable 
attitude to an extremely unfavorable attitude, with an indifference 
In many respects it is similar to the general 


ı who has acquired any sentiments on 


the question of capital punishment at all is probably on the favor- 


able or the unfavorable side of the indifference point. His char- 
can be determined in the following 


point in the center. 
affective scale. Each persor 


acteristic position on the scale 
manner. 


n Attitude Scale. First, it is necessary 
An attitude scale is usually com- 
nts of opinion conceming the issue 
vealed to a large extent by opinions 
ieir own sentiment. If a person 
ent in all seriousness, “Every 
conclude that he is decidedly 
“The execution of crim- 
" you conclude that he is 
t alone would enable us 


The Construction of a 
to construct an attitude scale. 
posed of a number of stateme! 
or institution. Attitudes are Te 
that people express or accept as tl 
Says concerning capital punishm 
criminal should be executed,” you 
in favor of it, If another person Says, 
to civilized society,” 
Neither statemen 


accurately on the scale. 

t a large number of potentially usable 
o be distributed all along the scale of 
In one method, we ask a 
atement on a scale 


Inals is a disgrace 
very much against it. 
to place a person very 

We therefore collec 
Statements which seem t 


§ zai 
avorable and unfavorable opinion. 


lges to evaluate each st 
és . 
age step value for each statement is the 


on of that statement. We then select 
pinion that are about equally spaced 
pertinent and clear. These state- 
k for measuring the scale posi- 


number of competent juc 
at eleven steps. The aver 
indication of the scale positi 
some 20 to 25 statements of © 
along the scale and that seem 
Ments then make up OUT yardstic 


tions of individuals and groups: 

As an example of opinions 
nion about capital 
r scale values may 


tudes. 
strength of op} 
ements and thei 


The Measurement of Atti 
that have been evaluated for 
Punishment, the following stat 
Suffice: 
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Statement * Value 

The execution of criminals is a disgrace to civilized PODIOUY, ES PEAN 0.9 

Society can deal with crime effectively without resorting to capital punishment.. 2.9 

Capital punishment is wrong, but it is necessary in our imperfect civilization... 6.2 


Capital punishment is undesirable but it is essential for the safet 
Capital punishment should apply to other than murder cas S 
Every criminal should be executed 


y of the group.. 7.7 
9.8 


* Quoted by permission of L. L. Thurstone. 


An individual's position on the scale is de 
him to state which opinions he himself be 
the scale values of the opinions to which he subscribes places him 
at some position on the scale. Similar attitude scales have been 
prepared by Thurstone and his associates for such social factors 
as communism, prohibition, patriotism, war, the law, belief in 


evolution, censorship, birth control, the Bible, God, the church, 
and Sunday observance. These serve 
for the study of the causal factors of 
in attitudes. 


termined by asking 
lieves, An average of 


as Measuring instruments 
attitudes and of changes 


Changes in Attitudes. Certain char 
very neatly detected by means of attitu 
children in two different schools wer 
cerning their approval or disapproval 
was then shown a motion Picture fay. 
the other school was shown a film th 
first, there was a decided shift 
more favorable direction, In th 
in the unfavorable direction.16 

By using the method of pair 
concerning the effect of a moti 
Chance” upon children’s attitud 
shown in an unfavorable light i 
crimes were presented, each 
before and after 


nges in attitudes have been 
de scales. For example, the 
€ given attitude scales con- 
of the Chinese. One school 
orable to the Chinese, and 
at was unfavorable. In the 
of opinion of the Chinese in the 
€ second, there was a smaller shift 


comparisons, a study was made 
on picture entitled “Street of 
es toward gamblers, who were 
n the film. Thirteen names of 
ry other one, both 


hildren were asked 


u 
A 
l 
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No doubt most attitudes are continually shifting under the pres- 
sure of changing conditions. The point is that we have the neces- 
sary psychological instruments for measuring the attitudes of indi- 
viduals and of groups. Thus we can make a scientific or a prac- 
tical study of their changes and of their causal factors. 


a--Bank robber 
<7 Gangster 


Gangster-~__ 
Bank robber-— 


Kipnapper--~ “Kipnapper 
Bootlegger--- 
Suee- aR Fence 
T ~Quack doctor 
Quack doctor \Bootlerger 
«--Gambler 


Pickpocket - -- 


Petty thief ---* +--Petty thief ` 


Gambler---~+. ~~Drunkard 
Drunkard---~~ 
Speeder----~~ ~--Speeder 
Beggar ---~~ <--Beggar 
Tramp----"= = H.«--Tramp 
a 
BEFORE AFTER 


Ficu i It of seeing th i 
“URE 8.5, The shift i i toward gambling as a result of seeing the motion 
Theshife in auii Fi g was shown in an unfavorable light. 


Picture “g . A bli 
G Street of Chance,” in which gambling n Ji 
‘Note that all sa ane retained approximately their former scale positions. 


(Courtesy of L. L. Thurstone.) 


Attitudes of Groups- Modern public-opinion polling is'de- 
Signed to assess the general level of attitude of groups on many 
'ssues of current importance. The questions asked may concern 


iti ili igi cial. or economic questions 
Political, military, religious, commercial, q 
oiven in terms of percentages 


of the day. The result is usually g a : 
Who favor or do not favor each proposition. The sampling of 
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opinion on the same issue from time to time reveals trends, 
whether it be for the popularity of the president, or a particular 


political party, or whether to draft 18-year-olds. Fig. 8.6 shows 
one example of the trends of opinion. 
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Per cent who ogree 
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= Republicans @—»—o 


MJ JA SONODOJSFMAMJIJIAS ON DO 
<—— 1940 —+—______. a ———— 


Ficure 8.6. In a public-o 


“Which of these two thing oe Fs 1940 and 1941 the question was asked 
a itai p „unk is more important for the United States 
ar ne Britain, even at the risk of getting fits war, or to keep out of the 
for Democrats gad Republica, of Ose who chose the first alternative is shown 
a ans sampled almost monthly il 
‘ i _sa | sS y- (After H, Cantril, 

Gauging Public Opinion, Princeton University Press.) 


SUMMARY 

Likes and dislikes for v 
able on a scale of affective 
antness at one end to ext 


an indifference point near 
seated and rather univ 


artous kinds of stimuli are now measur- 
value that extends from extreme pleas- 
reme unpleasantness at the other, with 


the center. There are apparently deep- 
ersal likes and dis] 
and odors, and a factor in this is the int 


Likes and dislikes are also learned. Annoy 
with anger. The majority of human ann 


ikes for colors, tastes, 
ensity of the stimulus. 
ances are dislikes tinged 
oyances arise with other 


N, 
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people and what they do, and most such occasions for annoyances 
are avoidable. 

Esthetic preference involves more than liking or disliking. It 
requires complex stimuli to arouse an esthetic experience, which is 
bound up with the process of sensory organization. 

Interests are positive expressions of motives. We are inter- 
ested in those things that promise gratification of motives. (Even 
complex patterns of interests, such as those entering into the liking 
or disliking for a vocation, are now measurable by means of psycho- 


logical inventories. Interests change with age, but remain fairly 


stable after the age range of 25 to 35. ) 
Attitudes are dispositions to favor or t 
with likes and dislikes, an attitude toward any object, including 
social institutions, can vary all the way from complete acceptance 
An individual's position on such a scale is 
e to various causes can 


o reject an object. As 


to complete rejection. 
now measurable. Changes in attitude du 
now be studied scientifically. 


QUESTIONS 


l. Relate likes, interests, and attitudes, in a general way, to 


motives, Discuss briefly. 

2. How can we account 
a certain object from person to person an 
tme to time? 

3. Of the three methods, 
Parisons, which seem to you the most n 
reliable? Why? 

4. Collect a large nun 
Perhaps 50 to 100. Classify t 
Cason. Do your own percent 
those of Cason? 

5. Ask a number of your 
chosen, and to tell, if they can, 
What proportion of those reasons cot 


6. Try to explain the changes of inte si ng 
Shown in Fig, Fi Which ones, if any, seem unreasonable? Why 


r pinion 
n few friends a number of statements of oj i 
ean et oe ensoring of the movies. Selecting 


oe their attitudes toward cA them scale values from 1 to 11, 
€ most clear-cut statements, assigt ane the movies, and 
J being the most unfavorable toward censorship of , 


for the great variability in the liking for 
d in the same person from 


rating-scale, ranking, and pair com- 
atural, and which the most 


aber of “annoyances” from your friends, 
hem according to the categories given by 
ages in the different categories agree with 
a 


hich occupations they have 
what factors determined their choices. 
me under the heading of interests? 
rest that appear with age, as 


friends W 
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11 the most favorable, with 6 at the indifference point. Ask a friend 
to repeat the scaling, and compare notes. Give your conclusions. 
8. How can we account for the fact that the overt behavior of a 


person sometimes differs from what we would expect from his expressed 
attitudes? 
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THE IMPORTANCE OF Our SENSES 


Sa all mental activity, with little possible €x- 
ception, begins with the stimulation of sense organs, the import 
ance of the senses for psychology cannot be denied. All that we 4° 
and most of what we become depends upon them. All of what We 
call human knowledge is built directly or indirectly upon what we 
receive through the senses. While sensations in themselves are not 
knowledge, they furnish the raw materials out of which knowledge 
comes, 

In order to appreciate any sense to the fullest extent one has tO 
ask himself how it would be to lack that sense entirely. The blind 
and the deaf, in particular, and a few others who may lack the sense 
of smell or of taste or of pain, can testify as to what the deprivation 
of any sense means. The kind of mental activity we exhibit is dete™ 
mined to no small extent by the range of sensitivity we possess 
Even our conception of the world and of ourselves is a consequence 
of the kinds of senses we have, Imagine the descriptions of the 


world that would have arisen had human beings been endowe 
with less than the normal number of senses or had they been € 
dowed with additional senses that responded to radio waves, X-rays» 
and cosmic rays. 


Some thirty years ago the student of beginning psychology 
found that the topics of sensation and the senses occupied a very 
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large I tro 

ge part of je y y 

r coe nae E subje ct. Today only a small proportion of in 

ctory textbooks is devoted to the subject. This does not i 
li ¥ : mean 

r interested in the senses but that 


e made rapid strides. As a 
an enormous literature on the psychology 
d 


that psyc i 
i psychologists are no longe 
1 r i 
: er interests and developments hav 
po of fact, there is 
o > ge > iti i 
( fe senses and it is still growing. 
Vhen a Psyc ighti 
ae ie Psychology for the Fighting Man was written duri 
rld War II it was found that the senses deserved consid : an 
ses des siderable 


cockpit of a modern transport airplane 
sensory task presented tO the pilot. 
Air Lines.) 


astruments in the 
complicated 
f Western 


Ficurr 
iltnere 9.1. Part of the ir 
ating the enormously 
(Courtesy © 
t usefulness of the subject in military 


s 
P because of the grea 
Perations. During the war, and since, considerable research work 


h s ; 
as been directed to solving problems of the senses. One import- 
well as industrial production, involves 


adgets and machines. Increased 


ant r x 
ant reason is that war, as 
pment have taxed severely 


tł - 

he operation of many type of g 
s 5 : ; 
peed and complexity of mechanical equi 
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man’s sensory and motor capacities. It is important to know the 
minimum limits of capacity for seeing and hearing that can be 
tolerated for the safe and efficient operation of each important 
device. It is important to design equipment so as to take epee 
tage of normal sensory powers and to assure that senses shall no 
im 
i i i r avoid errors of obser- 
be unduly fatigued. It is also Important to avoid errors o 


vation in the reading of dials, scales, and other 


indicators. It 1$ 
now believed, for example, that a c 


ertain unfortunate peculiarity 


of the altimeter (altitude indicator) in airplanes frequently le 


to the pilot’s impression that the airplane was 1000 feet highe 
F š cas syilian 

than it actually was. Some serious crashes of military and civilia 

airplanes have probably been due to that one error alone. 


The Importance of Vision. The average 


person, faced with 
the alternative of losing 


: aatia 
one of his senses, would probably cling t 
his sense of sight to the last. Certain it 


much more extensive and accurate know 
than does 


is that vision gives US 
ledge of the outside world 
any other one sense. Stimuli must be in contact with 
the skin, or nearly so, in order to arouse the sense of touch. The 
skin receptors give us little exact information about the for™ 
size, and location of objects and of their properties. The distances 


within which we can receive sound stimuli are rather limited; 
ordinarily to a mile or two at 


most distant stars if they 
hearing over vision is that 
and around corners. 


the most. The eye responds to E 
are large enough. One advantage © 
sound waves can travel through “a 
But our Power to locate objects by sount 
alone is very limited and undependable. The sense of smell merely 


tells us of the presence or absence of certain objects which can be 
located and fully recognized only by means of vision. 
What We See. Ask the av 


thought is of objects, which 
sense point of view. 


A st 
erage man what he sees and his fir 


n. 
» movement also may be see! 
able that we possess rather distinct mechanisms 


Pattern (including shape and size), space, and 


It is quite prob: 
for seeing color, 


Se 
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movement. This chapter and the next will discuss these aspects 


of seeing, in turn. 


SEEING COLORS 


The Importance of Color. The value of color to 
human life, whether primitive or highly civilized, cannot be de- 
nied. Think what the world would be like if all color were 
removed. If we include black and white and gray in this state- 
ment, of course, there would be no vision at all. But even elim- 
inating everything from the visual world except the colorless 
lights, the world would look to us as it does in an ordinary 
Photograph, rather drab and uninteresting. The emotional and 
artistic values of colors are generally recognized. Their everyday 
Practical value is also common knowledge. We identify objects 
by their color. Substances and their properties are discriminated 
by their colors, The almost unlimited variety of colors in all their 
shades and nuances enables us to carry our discriminations to a 
very fine degree, 

Other Sciences Interested in Color. Psychology is not the only 
Science that is interested in the problems of color, although colors 
o the field of psychology. Physics and 
or. But physics is interested 


the colors we see, and physi- 
e nerves, and the 


a8 such belong strictly t é 
Physiology also treat problems of col 
Primarily in the stimuli that arouse 


i i ily i h 
ology is interested primarily in what the eye, t cee : 
brain do when we see colors. Physics tells us about the light waves 


i g : roblem 
and how they are transmitted to our receptor cells Its P 
ow the eye receives light energy, 


Stops there. Physiology tells us ji ʻo the brain, and what 
transforms it into nerve impulses that are = t i rimarily 
the brain cells do as a result. Psychology Š a = we af 
in how colors look to us, as cansan a whe they have 
them in the processes of adjustment, and © nerve impulses 
Upon us. We do not see light waves; we do not see ee pai 
or brain waves; we see colors. These anita ook S 
nerve impulses, and colors, represent three = T ees 

festations of natural energy that shouid.ne be c Í 


The Wosta of Gators, ‘We shall begin: the study pF cali 
or 


3 Tan ve shall tr 
Direlf from dic psychologist’s point of view, then we A 
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to correlate colors with the kinds of stimuli that produce them, 


and finally we shall see how colors depend upon the eye and other 
factors. 


The Classification of Colors. It has been estimated that the 
So ‘ z è n ell 

normal human eye can distinguish about 340,000 different colors. 
Other estimates may place this figure higher. Can we find any kind 
of order or system in this extremely variegated world of color? 
The chemist has his periodic table of elements and the biologist 


has his system of classifying plants and animals. Such a system 


serves as a shorthand memory device, for once one knows the 


principles of the system a vast collection of facts is taken care of- 
A system also yields new general laws. N 
to the 340,000 colors. Our language cont 


that may be used to describe colors, and 
ulary probably employs only a score of those words in everyday 
use. The artist, the painter, the manufacturer of papers, inks. and 
fabrics, however, feel the great need for a means of communicating 
with others about colors, as does the pharmacist, the decorator, and 
the designer of clothes. Psychology supplies a workable system. 


The Achromatic Series. 


o one has yet given names 
ains only about 300 words 


1 The easiest distinction to make 
among colors is that between the chromatic and the achromatic 
ones. Achromatic means literally “without color.” 


The achromatic colors include the blacks, whites and gray» 
The chromatic colors include all the rest: the reds, yellows, 
greens, blues, browns, pinks, etc, The achromatic series extends 

rom white at the one extreme to black at the 
other, with a neutral gray in the middle. There is a continuous 
gradation between black and white with no gaps. Fig. 9.2, which 
includes the archromatic series, shows nine definite steps or posi- 


tions along this series. Actually, the normal individual can distin- 
guish many more than nine steps. 


A very good observer can 
detect as many as 570. 


The Attribute of Brightness. 
ticed in the achromatic series is th 
ness. A single term to describe this 
an alternative is tint. The nearer t 


The only general principle no- 
e variation in lightness or dark- 
Property of colors is brightness: 
o white the color is, the greater 


the average man’s vocab-. 
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THE MUNSELL SYSTEM soning pues 
(Left) Hue circle showing the Principal Hues. Each is number 5 of a family of 10 ere the 5 
(Right) Chart showing all variations in value and chroma for 5PB. The gray sca e ahror 
Ince 


ing the 
steps between theoretical black and theoretical white. (Below) Color tree showing 


ny, 
dimensional relationship of hue, value, and chroma. (Illustrations by Allcolor Comp? y 


Ficvrr 9.2. 


Tlustrations of the Munsell color system. _ 
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the tint or brightness; the nearer to black, the lower the tint or 
brightness. 

Chromatic colors also vary in brightness. We speak of light 
blue and dark blue; of pink (a red tending toward white), and 
of maroon (a red tending toward black). As a matter of fact, 
every color that exists can be matched for lightness or darkness 
With some step on the achromatic series; it is high or low on the 
scale that extends from white to black. Every color, therefore, 
chromatic or achromatic, has this property of tint or brightness. 
That is one of the ways in which all colors are identified; that is, 
by specifying its tint. 

The Attribute of Hue. 
Property. A chromatic colo 


Only the chromatic colors possess this 
r is usually named by giving its hue. 


It is purple, orange, green, violet, red, blue or yellow. The system 
of hues is shown in the color circle in Fig. 9.2. The order of listing 
them is determined by the degree of resemblance of the hues to one 
another. The number of distinguishable steps among the most 


saturated colors in the color circle is probably above a hundred 


for the normal eye and may reach as many as 160 for a good 


observer, 


The Attribute of Chroma. 
third respect, namely, in chroma 
1s a rich, strong, or “pure” color. 
dull or “ » re unsatu 

r “muddy” ones are ‘ 
chroma. Another way of defining chroma is to say th 


freedo ixture with gray- 

m from mixture with 3 ke l 

Fig. 9.2 illustrates the factor of chroma for a single hue, purple 
TAn i re 

blue. (A purple-blue resembles both oia and ia oy mh 
; f the triangle is a 

blue tl At the extreme left of th g 
iin ey © i i is column we find 

column showing the achromatic series. In this 


i more and more 
zero chroma. As we g0 toward the right we Ta 1 ane a a 
j i unitor - 
chroma. In every column of the dampa pans niian apa 
i ; jas ve find uni A 
tion. In every row of the diagram w 

À ows and col- 

is constant ae is, the purple-blue, throughout all r 

, i 


um: $ 7 k 
eh Neal e a similar triangle for 


a int ae gre a A a triangles for selected 
every hue. Fig. 9.2 also shows 


Chromatic colors differ in still a 
or saturation. A saturated color 
Pale or “washed-out” colors and 

rated or somewhat lacking in 

at it means 
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hues. Putting all colors together in this manner we have a es 
solid. Any color whatsoever can be described in ra ae, 
system. Books of color charts, each like the triangle in at 
have been published for the purpose of providing speci en ree 
for colors. Any example of colored material, paper or clot a, oe 
one wishes to identify can be specified by stating its hue, 1ts i i 
and its chroma according to the system. The Munsell Boot 
Color is one of the best-known examples of such a system. 


The Stimuli for Colors. We have just seen that from E 
standpoint of psychology the colors fall into a very neat and orde 
system. Three properties or attributes describe the syste. i 
colors and their attributes correspond with anything in the 1o, 


ih: 
f A a me mu 
stimuli that arouse them? Ina general way they do. Light "a in 
differ from one another in three ways: (1) in wave length, 6 
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a e E o a onol 
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ne OF 
Ficure 9.3. The dependence of hue upon wave length. ‘The scale at tt milli- 
represents all wave lengths from 300 to 800 millimicrons (millionths 0 | rimay 
meter), The visible spectrum from violet to red is shown below it, with the bs 
hues of blue, green, yellow, 


> a ya! st 
r 7 and red located at their corresponding wave Jonge 
Primary red is shown beyond the end of the visible spectrum because 
visible wave length gives a yellow rimary red requires a little 7 


ish red. P 
of the shortest waves with the longest. 


the amount of energy, 


ferent wave lengths. 


j T re O 
and (3) in the amount of mixture 
Each of these factors will be disc" 
turn. 


7 ad i 
i he Effects of Wave Length. The eye and brain respo (mt 
a limited band of waves varying in 


‘ ny 
pa ni length from about 390 1 Paying 
= millionths of a millimeter) to 760 my, the shorter wave © 
rise to violet and blue and the 1 
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from mixtures of very long and very short visible waves. In nature 
we rarely if ever find pure, unmixed waves of one length. All 
objects and colored surfaces give off many waves of different 
lengths. The predominant length of wave determines the apparent 


hue of the object. 
While hue is the most obvious attribute of color that is associ- 


ated with wave length, both tint and chroma also depend upon 
this factor. In ordinary daylight illumination the eye responds 
es in the region of yellow and less and less as one 
goes to the longest and shortest wave lengths. This agrees with 
the fact that the most saturated reds, blues, and violets are darker. 
Chroma also depends upon wave length to some extent when 
energy is held constant. The ends of the band of visible waves 
give more saturated colors, as a rule, than does the middle. 


The Effects of Energy: 


most fully to wav 


The most obvious effect of a change 


in energy of the light stimulus is a change in brightness. bers two 
are positively related. There is also an alles? upna soe as 
energy is changed. At maximum energy, colors tend toward wi me 
and at minimum energy toward black. Maximum saturations 0 
the various hues are attained at medium energy values of the 


stimulus. s 
While in general the lower the energy of light the R the 
color, yet the sensation of black is not simply caused by absence 


of light. We can see the darkest grays and black only in contrast 
either surrounding the stimulus or imme- 


t9 Sı i i y . . . . 
naa ha s not a Zero sensation; it is as positive 


diately preceding it. Black i 


a sensation as any other. 
several ways in which light 


The Effects of MN a e. The favorite simple 
Waves may be mixed artificially or Pi rea color wheel (see 
way in the psychological laboratory 1$ to prepa 


d tor lor 
i 4 disk composed of a sector of one co. 
k x Rare ee ee et A of another color. When 


and the remaining portion ° hat sluggish eye gives the impres- 
me ew $ : 
this is rotated rapidly, the som 2 ing or mixed. 


erlapp 

i ; thoroughly ov : 

sion that the two colors are pens ter a set of receptor cells in 
d 


That is, as one sect J a frereffect known as the positive 
e eye jnued a 

th y it leaves a continu 3 ; de a i 

afterimage The other se tor brings 1s light to act upon 1€ same 
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cells while the positive aftereffect of the other is = ope R= 
receptors begin to act very promptly but are slower to er a 
response. In this way we are able to mix stimuli by means o 

— What happens in terms of 
hue, tint, and chroma when 
color pairs are thus mixed? 
Three laws of color mixture 
may be stated in answer to this 
question. (1) The — 
of a mixture is an average O 
that of the two components. 
(2) The hue of the mixture 
will be intermediate to the 
two hues on the color circle 
(see Fig, 9:2) (3) The satu- 
ration of the mixture is gen 
erally reduced. The forthe 
apart the two hues are in th 
color circle, the greater the loss 


a 


FIGURE 94, 4 
When rotated at 
tions or more per second, flicker gives 
way to a smooth mixture of the two 

colors, 


‘ i. oO 
disk for color in saturation. When the tW 
the rate of 20 revolu- 


mixing. 


hues are directly opposite 0” 
the color circle and the propo™ 
tions of the two components 
are properly chosen, the loss in saturation is complete and some 
shade of gray is the result. Such hues are called complemen- 
tary. Every hue in the color circle has its complement; yellow 
and blue, red and blue-green, 


a 
Sreen and purple, are three co! 


mon pairs of complementary hues. 


Nature of the Illumination. We are inclined to think of an 
object as having a fixed color that is a permanent property of it. 
Usually we get the idea of its Supposedly permanent color from 
what we see of it in good daylight, Actually, an object gives US 


t different times, The only 
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So long as normal sunlight is the source of illumination, the 
object stimulates our eyes the same and should look the afm 
When our eyes are in normal condition. But suppose the illumina- 
ton is artificial, which is likely to mean that it does not emit all 
the visible wave lengths. To take an extreme case, if the illuminant 
emits only those wave lengths that the object absorbs, the object 
should appear black. Most cases in nature are less extreme than 
this, of course. But the wave lengths coming to our eyes from an 
object are a resultant pattern of wave lengths which depends upon 
both the selection in the light source and the selection in the reflec- 


rods only 


CORNEA 


showing the location of the fovea, and blind 


Ficure 9.5, Diagram of the human eye, 
tions show a few rods and cones. 


spot, Enlarged sec 


tive Properties of the object. Thus, the colors of clothing, food, 
interior decorations, and so on, are very different under artificial 


lighting than in daylight. Meats in a butcher shop are made to 


look redder and fresher by using a special illuminant on them, 
Cosmetics may turn to ghastly colors if the lighting is not 


appropriate. E , j 

There are limits to the effects of the composition of the illumi- 
nant, however, as we shall see later ( 
Seeing. The eye is an almost complete 
ve a sensitive film at the 


see p. 237). 


The Mechanism for 
analogy for the ordinary camera. Both ha 
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back and an optical system for focusin 
optical system includes the trans 
Fig. 9.5), the lens, and the fluid 
parts contribute to the bending 
miniature image of the external 
is the only part that is o 
trolled by the ciliary 
jects require 
far objects a 
the retina. 


& an image upon it. The 
parent cornea at the front (see 
s that fill the eyeball. All these 
of light rays so as to produce a 
Scene upon the retina. The lens 
Ptically changeable. Its curvature is con- 
muscle attached around its edges. Near ob- 


a rounder curvature (ciliary muscle contracted) and 


flatter curvature in order to give a sharp image on 


to the diaphr 


: € of special interest. One is the 
» at which place nerve fiber: 


a eS Ee ee eee 
SEE EP 


Aa 
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The other important spot in the retina is the fovea. This is a 
small depression straight back from the pupil. It contains no rods, 
only cones that are more slender than elsewhere and packed very 
closely together. The result is that we have the keenest vision 
in the fovea where the most delicate distinctions can be seen. We 
do most of our seeing with this small part, turning our eyes 
toward any object of interest so as to bring it into the foveal 
region. This fact one can verily in reading a page of print. How 
much of the print is legible without moving your eyes? Only a 
word or two. 

Daylight and Twilight Vision. 
receptors we really have two eyes in one; one for normal and 
Strong daylight illumination and the other for twilight and night 
Seeing. The cones are not sensitive to very weak lights, and strong 
lights are too much for the rods. When lights are dimmed the 


Because of the two kinds of 


i L 


eft eye, fixate the letter “R” 


Pic i sing the | 
ae How tä locate your Arna apoi age | he face disappears. Closing the 


i k ser il th 
with your right eye and move the book closer until the tc l 
; he Qs do the same fixating the letter “L” with the left eye. 


rods grow more sensitive because of the increase of i chemical 
Substance called visual purple. Very essential for the ee 
Of visual purple is vitamin A. One of the first symptoms of a defi- 
ciency of vitamin A is night-blindness which is A hea 
i ich may be responsible for many 
than might be supposed, and whi w y 

an accident on the highways at night. war 
d Dark Adaptation. While the iris, in its 
e eye to large differences of light- 


a itself is far more important. 


Light Adaptation an 
regulation of the pupil, adjusts th 


ing, the adjustment of the retin ; 
With pe pe both factors the range of light energy to which 


illi hat is, the 
th d is from one to one billion. T ; 
sir ea ve is a billion times as strong 


x recel : 
Strongest light that the eye can ? ie The iris gives rather quick 
as the weakest light that 1s visiD!C- he retina gives 
adjustments to changing caer a ag ht OA diy 
Ə . i 1 
a very slow adjustment You realize this on a brig 
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as you go into a movie theater and as you come out into the 
daylight again. We speak of the retinal adjustment as light adapta- 
tion and dark adaptation. 

Suppose you enter a completely dark room after having been 
seeing in normal daylight. 


Within three minutes your eyes are 
50 times as sensitive as they 


were at the beginning of dark adapta- 
tion. This much of a change can be attributed to the cones. 


Thirty minutes later your eyes would be 50,000 times as sensitive. 
This adaptation is credited to the rods. 


Under complete dark adapt 
brown eyes are about two times 


with blue eyes, and Negroes ar 
viduals. 


ation, for some reason people with 
as sensitive on the average as those 
e more sensitive than white indi- 
Brown eyes seem to be more deeply pigmented through- 
out and this may account for their somewh 


fact would be very important in the sele 
Another very im 


at better vision.* This 
ction of night drivers- 
portant discovery during the war was that, by 


wearing gogeles with red filters, the process of dark adaptation 
could be hastened considerably. 


Factors upon Which Color 


s iling 
how colors depend upon the nature of the stimulus, its prevailing 
wave length, i 


P š t 
its energy, and its degree of mixture, and also wha 


s h $ ‘ferent 
‘ » will give rise to differen 
colors at different places, 


a colored patch will chan 


Lal 


Ficurr. 9.7, Color stimuli for illust 


trast. Stare at a dot in the center 
then shift your gaze to a plain whi 


= 


ing negative 
of one of the 


con- 
afterimages and also gor Ss 
rectangles for about 30 se 


it, What colors d0 
te or gray paper and hold it. What aik plain. 
you sce? Examine the four small rectangles. Are they the same color? EXE 
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enough, any hue may be seen out as far as one can see white 
or black. 

The seeing of chromatic colors as such is attributed to the 
cones for the reason that they are most numerous at the fovea 
and become thinned out toward the edges of the retina. The rods 
give rise to only a few shades of gray, the lightest of which may 
have a bluish tinge. Both rods and cones distinguish differences 
in brightness, the rods for low degrees and the cones for high 
degrees. In darkness the fovea is therefore practically blind, 
since it has no rod vision. Therefore, if you want to see something 


in the dark, look slightly to one side of it. 


Adaptation and Its Aftereffect. As one continues to look at a 
colored surface without moving the eye, changes immediately begin 
to set in, and continue as long as the same receptor cells are stimu- 
lated, Psychologically, the color loses saturation and. in tint it 
tends toward a neutral gray. This change is hard to observe under 
Ordinary circumstances, for we rarely let our eyes rest, unmoving, 
Upon any object for more than a moment. The changes in chroma 
and tint are also so gradual as almost to escape detection. The 
Process is one of local adaptation, to be distinguished from the 
general adaptation that occurs when the total ee age 
Nation changes level. Suppose, after staring at a co i a 
for half a minute, we turn our eyes upon a a ad ace 
8round. There appears very soon a eee: 5g a Mor ane 
Shape as the original but of a color that is the comple 


original at which we started. The phenomenon 1s called a ae 

afterimage or negative aftersensation. It is he ii cane aswel 

as in hue, that is, when the original is ight ithe atvenmage as 
, , 


dark, and vice versa. (See Ad oral a ie pice Tears 
tation 
The aftereffects of adap hey occur no matter what the fol- 


on P nd, but t p ; 
yell eie d anything following in the wake: OF WE bane 
ow sighted, and any 5 blue-green sighted; 


e ri we are 
will be tinged with yellow. ve aS on not ordinarily notice 
after black, white sighted, and so - venation ure aft SG ie 
TEN n hen the c id 
this in everyday life, even wi seen the “real” and the unreal” 


p ie aE y 
for in our effort to distinguish bet 


236 General Psychology 


we suppress and ignore afterimages. In fact, some students a 
an hour of practice before they can be brought to see their a 
afterimage. Occasionally, however, we may let afterimages F 
tort our perception of the “real” colors. Everyone has often see 


dark spots before his eyes after looking at the sun or bright 
lights. 


Neighboring Colors: Color Contrast and Brightness Contrast. 
ast is that any colored surface tends to 
its complement. (See Fig. 9.7). 

omenon of contrast is very noticeable where colored 
green spotlights are purplish; 
yellow sunlight gives bluish shadows on the snow 
verage person Misses but the artist puts into his 
Painting. Contrasts must be taken into account in peers 
dyeing, and decorating, lest the result when placing colors si 


z 5 are 
by side be very different from that expected when colors 
viewed alone. 


The Effect of Individual Differences: Color Blindness. A light 


stimulus may arouse a red or 


see no hues at all, They are totally color-blind. 
The partially color-blind see o 
Some are more r i 


a reduced Sensitivity, 


According to results with the Standard Ishihara test, about 
8 per cent of American 


Fig 
SURE, m 
9.8. Sample of a color-blindness test. Persons with normal color visio 
m the Dvorine Color Discrimination Screening an 
S ‘st, 


a : 
Number in this design. (Fro 
by courtesy of I. Dyorine.) 
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different races, the white race having the greatest proportion and 
the darker races the least. 

While the fact of color blindness has been known for many 
years, little has been done to avoid errors that may result from 
the defect. Tests show that about 7 per cent of some groups 
of dry-goods clerks, painters, truck drivers, and 6 per cent of chauf- 
feurs, when they have been sampled, are partially color-blind.5:6 


The Known Object and Known Illumination: Color Con- 
Stancy, Enough has been said already to show that there is not 
a perfect correlation between the light stimulus, its wave lengths, 
its energy, and its mixture, and the color seen, even by the normal 
eye. The color just preceding, neighboring colors, and the part 
Of the retina stimulated all tend to interfere with that agreement 
between stimulus and conscious response. Still another factor 
that interferes is the fact that the individual often knows what 
color the object should be as seen under normal daylight illumina- 
tion, and he is strongly inclined to see it that way no matter how 
much the stimulus light coming from it may change. This 


Phenomenon is called color constancy. : 
Snow is white: coal is black; blood is red; and grass is green, 
; 


They tend to remain so for us in spite of gross changes in the 
actual stimulus, Snow in a deep shadow may reflect less light 


is lying i day sun. Both should 
energy th hat is lying in the noon 
pi nly or e corresponded exactly with 


look gray if rightness we se 
ear a D ae imulus. The black letters on a 
the amount of energy of the stimulus. 

i 1 - the noonday sky although they 
feat uE eee eae a the white page in the 
refle i at time than does the e in 

ect more light at that tinues to look green with little 
deepening twilight. The grass continues to | erin 
change in tint in spite of changes 1m uri i ee 
likewise keeps much of its crimson get 5 pan 

. i - a deep bluish low. 
Yellowish lamplight or seen under a € pws 

Not onl és Ne objects are seen in their characteristic colors. 

only fami 


k friend. 
Ch er, gray Or colored, unknown to a id, 
Se as pan eee its “correct” color than near its 


and he will see it more nearly An hown to him under unusual 
Stimulus value even though it 15 ee a 
n 
lighti i hat he can sense 
ng, provided that : a ts sees some- 
Chien E as to the kind of illumination and h 
se him 


9 
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thing different. For example, let us say that you have placed 
a light gray paper inside a box. Unknown to him, red light is 
shining on the paper, and red alone. You ask him to view oe 
paper through a hole in a card. He will see a “film” color, re 
in hue.* This corresponds more nearly with the actual stimulus 
affecting his eye. Remove the card, letting him view the paper 
directly. He is now able to separate object from its illumination, 
and making allowances for the illumination he sees the object 
in its normal color. 

We are perpetually making corrections of this sort, auto- 
matically, unconsciously. There is no reasoning involved. Even 
very young children and lower animals such as chicks and fishes 
have been found to make the same kind of adjustments in color. 
The seeing mechanism apparently detects the nature of the gen 
eral illumination separately from the objects that it senses through 
that illumination. 


It is such automatic “corrections” as this that make things 5° 
difficult for the amateur color photographer. 
give color results not exactly as he sees the scene but as illuminat 
ing conditions and reflecting conditions dictate. Any departures 


from this are due to the adjustments of his camera and any selective 
peculiarities of the film. 


i il 
His camera W! 


SUMMARY 


The colors we see are generated by activity of the brain. and 
colors, as such, thus become subject matter for psychology. Colors 
can be specified by naming their hue and by indicating the! 
level of brightness and degree of chroma. All the colors we can see 
fall into an orderly system known as the color solid. 


Seeing colors in the normal manner requires stimuli in the 
form of light waves and the response of the eye and brain, Light 
waves vary in length, the longest visible ones giving rise to red 
and the shortest to violet. Light waves also vary in amount of 


energy; the greater the energy, the lighter the color. Most objects 
reflect a mixture of wave lengths. The prevailing wave length 

* Film colors are unattached to objects, for exam 
are distinguished from surface colors which are attac 


ple, the blue of the sky. They 
hed to objects. 
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determines the apparent hue, and the more complete the mixture, 
the less saturation or chroma in the color. 

The eye is a camera-like mechanism devised to focus the light 
rays from the world in front of us, upon the retina at the back 
of the eyeball. In the retina are many millions of receptor cells. 
Some receptor cells, the rods, respond only to very weak lights, 
and so are adapted to seeing in twilight and darkness. The other 
receptor cells, the cones, respond only to medium and strong 
lights. Rods give us distinctions only between light and dark, 
While cones give us color vision. , 

While the wave length of the stimulus usually determines the 
hue of the color, and the amount of energy determines the tint, 
a number of factors disturb these relationships. The hue and 
tint of a color also depend upon the illumination, the part of the 
retina stimulated, the duration of the stimulus, the preceding 
stimulus, and the neighboring stimulus. The color seen a 
depends upon the person seeing it, whether he is normal or co E 
blind, upon what he knows about the object, and upon wi = a 
can sense about the nature of the illumination under which the 
Object is seen. We tend to see objects in their most natural colors, 


i illumination, no matter 
as when viewed under normal daylight il 


iti i iven moment. 
Where they are or what conditions obtain at the given mo 


GENERAL REFERENCES 
i ¿: D. Van Nostrand Company, Inc., 
Bartley, S. H. Vision. New York: D 


i ati Pr 1934. 
i i : Crimson Press, 13: 
Birren, F. Color Dimensions. Chicago: ee. ten, i 
Boring, E. G. et. al. Psychology for the Fighting 
D. C.: The Infantry Journal, oe -- New York: John Wiley and 
Evans, R. M. An Introduction to Color. Ne j 
a a rench, Trubner 
Katz, D. eo of Color. London: Kegan Paul, T 
5 
and Company, Ltd., 1935. an 
Ladd-Franklin, C. Colour and Colour Theory 
Sse ane Compain a . Abridged edition. Balti- 
ice a & a eee Book oo Abridged e 
e: Munsell : Aan he - Vision. Second 
$ more: Munsell Caa o Sana Colour r sion cond 
Bers J- r ae England: Cambridge University A 
ition. Cambridge, 


New York: Harcourt, 


240. General Psychology 


Pope, A. Introduction to Drawing and Painting: I. The Painters 3 
Terms. Cambridge: Harvard University Press, 1929. 

Troland, L. T: The Principles of Psychophysiolog ». New York: D. Van 
Nostrand Company, Inc., 1930, Vol. II, 51-205. ; l 

Troland, L. T., in Murchison’s Handbook of General Experimenta 
Psychology. Worcester: Clark University Press, 1934, 653-699. 


SPECIFIC REFERENCES 

l. Stevens, $. S. and Davis, H. H 
ogy. New York: Henry Holt and Company, 1938. 152 ff. 

2. Jeghers, H. Night blindness as a criterion ol Vitamin A deficiency. 
Ann. Intern. Med., 1937, 10, 1304-1334. pe” 

3. Hecht, S., Wald, C., and Haig, C. The dark adaptation of dif- 
ferent retinal areas, Amer, J. Physiol., 1932, 101, 52. 

4. Helson, H. and Guilford, J 
to the amount of retin 
58-76. 4 

5. Copeland, H. A, Occupational differences in color blindness: 
E Appl. Psychol., 1935, 19, 490-499. 


6. Miles, W. R. and Craig, H., Jr. Color blindness in dry goods sales 
men. Person, J., 1981, 9, 437-449. 


caring: Its Psychology and Physiol- 


.- P. The relation of visual copy 
al pigmentation. J. Gen. Psychol., 1933, 7 


-CHAPTER X 


Seeing: Forms, Space, 
and Movement 


PROBLE 
BLEMS OF SENSORY ORGANIZATION 


tetepo iik Bringing Order Out of Chaos. When a complex 
ike the eye 1s stimulated, each one of several million 


ata responds to the energy acting upon it. Each one, 
Sici he independently, sends impulses to the brain, and there 
fatiad : own corresponding elements. How do the impulses 
i by one visual’ object, one speaking voice, one tactual 

it? What separates one visual 


Pattern, o i 
ae ern, get together again as a unt 
Nect f . = 
Ject from another, and one speaking voice from another? How 


are t . e + à 
= messages arriving in the brain unscrambled and decoded? 
Kies eferring to visual perception, * one writer has expressed the 
roble e “ i i 
blem in these words: “The eye sees a mosaic, the brain a 


cont; f . Rent aa i 
= tinuous picture.” This point 1s illustrated in the typical 
e s . : : 
Wspaper cut or television picture. Magnify any picture in 
something like Fig. 10.1. 


your : j 

r morning newspaper and you see 
a continuous gray OY black surface in the 
ates your eye as a mosaic. The same kind 


ss to make homogeneous surfaces is going 
since the cones of the retina, although 
veen them. 


What appears to be 
"jeen cut stimul 

; noothing-over proce: 
On in vision all the time, 


Packed tightly together, have spaces bety 
=> AAE d 

5 * “Perception” is a g s becoming aware of things and 
nditions in the world about us a e of the senses. 


hich mean: 


eneral term W 
ent through the us 


t the mom 
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Alternative Organizations Often Possible. Most persons ae, 
been perceiving objects all their lives, and they are likely to take 
their powers of perception very much for granted. It seems the 
most natural thing in the world that upon opening our 
familiar objects should stand there before us. The process © 
perception presents no mysteries to the average person. It 4 
only when two people disagree upon the perception of something 
that they begin to realize that the process is 
jective one. But even in this case, each pe 
that his own perception is correct; th 
and that the other person is de 


, after all, a very sub- 
rson is likely to think 
at it duplicates the real thing 
fective. 


Ficure 10.1. A typical newspaper cut, 


Gesetze de. 


magnified. 
S Sehens.) 


ggat. 
(Adapted from W. Metzg? 


` aay a Ei 
Most of us are willing to admit that Occasionally our percep“ 
tions do not fit the real facts, for w 


how many times are we in error without realizing itp And hoW 
many times do a number of individuals fal] deim to the sam€ 
error, none of them realizing it because they uphold one another 
in their common error. Fig. 10.2 is 


a familiar type of picture often 
found in newspapers and magazines. 


h You can no doubt find the 
hidden objects. But remember that 


: as you do so the stimulus 
pattern itself has not changed one iota. You are simply reorganiz- 


p : t 
e catch our senses in error. Bu 
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ing the same pattern of stimulation into another mental configura- 
tion.* Elements that formerly belonged to one familiar object 
must be torn loose and regrouped in another manner during the 
process. The emergence of the new organization is usually very 


1 buffalo, two deer, and a bear. 


i i ealed 
Ficure 10.2, A puzzle picture. Pasar 1937 by Rand McNally and Company.) 
C 5 


(From Child Life Magazine, 


r ervable. Though 
sudden; very few if any halfway steps are obs iiae pA A i 
; PoR i i ich confusion 
i ations in whic l 
we may be faced with situa i S ie aa 
reign ; f eneral rule is that some kind of o p ; 
eign at first, the genera 


-ch we are capable. 
at least the best order of which we are Caf 


nection, in place of 


P Si in this con 
* The German term “Gestalt” is often used 


configuration.” 
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Ambiguous Figures. The objects in Figs. 10.3 and 10.4 pro- 
vide stimuli that yield two or more different org: 


ganizations, each 
one about as “correct” as the other, Such diagrams are known a 
ambiguous figures. 


Stare at the cube continuously for a minute 
or two and note the shift back and fort 


other. First one square is seen in front 
one sees the first shift he is likel 


h from one pattern to the 
and then the other. After 
y to see about 20 per minute, as 
does the average person. There are decided individual differences 
in this respect. Some see as few as one or two per minute, or eee 
none at all, and others see as many as 150. The rate of fluctuation 


is controllable to some extent; it can be made 


to change more or 
less often. 


* 
Q 
L D 


i + FIGURE 10.4, How many blocks 
cube. Which square is in are there? Count them again. 
front, the right or the 

left one? Just wait and 

the other 


TE 


» FIGURE 10,3, 


The outline 


will come for- 
ward. 


PRINCIPLES oF VISUAL ORGANIZATION 


In dealing with sensory organization we are inter- 
ested, first, in the laws of grouping; for perception proceeds by 
ions into larger wholes. Perception 
also proceeds in the Opposite direction, of differentiating smaller 
wholes out of larger masses, The two processes may be called by 
the familiar terms, synthesis and analysis. We will deal first with 
synthesis. The synthesis of impulses received from single receptor 
cells has already been mentioned, «There is also synthesis of larger 
“blocks” of excitation, whic 


h we are better able to demonstrate. 
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given here. They are called “external” because they are condit; 
of the external stimuli. diir 
ss a Peri see etree that occur close together either 
4 ei space are likely to become one. In Fig. 10.5a you are 
A Most compelled to see seven diagonal lines rather than five hori 
zontal lines, There is a strong cohesion between dots bide 
each other that ties them together. A succession of taps prani ~ 
tambic or trochaic rhythm, or even without rhythm, marks itself 
off into groups. In this case it would also be very difficult to tear 
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The factor of contiguity, illustrated in a and the factor of similarity 
see horizontal rows in a or vertical rows in b? 


in b and c. Can you s$ | 
(After M. Wertheimer.) 


Ficurr 10, 
illustrated 


apart and to create another subjectively 


determined grouping. Telegraphic messages consist of a series 
We can say that, other things being equal, 


come in time or in space, the 
1 a larger whole. 


the er T 
Objective grouping 


j : 
f natural groupings. 
the nearer together two excitations 


More likely they are to be held together ir 


sin ee ch other i 
(2) Similarity. Excitations that resemble each other in some 
are unlike excitations. In 


Way are more likely to be unified than ns. I 
Fig. 10.5b we are almost forced to see horizontal lines, and in Fig. 


10.5¢ to see vertical lines. In the two cases the factor of contiguity 
's held constant. Contiguity favors neither organizations here, 


} . ; i ization. 
though, of course, it favors some organizatio. 
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The similarity may be of various kinds; quality, intensity, size 
or form, as in Figs. 10.5b and 10.5c. The common factor may be 
one of movement, in the same direction or at the same rate, OT 
it may be a common meaning or use. 


(3) Continuity. Fig. 10,6 is at first a meaningless collection 


CIONKLILY 


Ficurr 10.6. The factor of continuity. A word is concealed in this figure. Can 
you find it? 


of lines, though it is probably seen as eleven units rather than # 
larger number of single lines. Cover the upper half of the figur® 


and the lower half then becomes a meaningful word. It W3. 


hidden before for most individuals because of the continuity ol 


the lines that compose the letters: 


In order to see the letters separated 

J from their contexts a little Pe” 
> ceptual analysis is necessary. wher, 
continuity prevails there is a geni 


eral tendency for us to see large™ 


more inclusive objects first. f 
i i 
(4) Inclusiveness and alesun 
— i i p 
The same general princ!P 


applies to Fig. 10.7. At first glance 


one sees simply a regular geomet!" 
Ficure 10.7. The factor of closure. 


patern of a rather convention 
All the letters of the alphabet are 


desi š a it 
concealed in this diagram. Can you esign. It is one object, set OV 
find them? You will have to dist against a plain white rount: 
some of them somewhat. oe p vhite backgro 


It is symmetrical and balanced: ĉ 
ceals the very familar letters t 
In fact, all of the letters of the 


the lines that compose the figure. 


i 4 
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When any object of perception becomes more or less se ë- 
gated or closed off from everything else, we have the enome 
of closure. Incomplete objects, like a broken triangle, hand or 
human face, are often seen as completely whole, the gaps beig 
glossed over, More often than we realize stimuli leave gaps iting 
the brain somehow fills in, just as it fills the more inoue gaps 
dort In pla a ee ean, Al timema 

asu ading, average person overlooks entirely 
Missing letters or substituted letters in familiar words, partly 
because of the factor of closure. Three typographical errors were 


left purposely in the preceding paragraph. Did you observe them? 


How many meaningful objects emerge from 


Figupp u paT 
SURE 10.8.. The factor of familiarity. see 


the mass of lines in this diagr: 


Internal Determiners of Grouping. The two important in- 
are familiarity and mental set. They 


ternal factors for grouping ar i 
are called “internal” because they are conditions of the organism. 


(1) Familiarity. It has already been stated that new organiza- 
tions can be learned, and once learned, they make easier the per- 
i Once you find the 


“eption of the same pattern in the future. pei 
dden objects in any of the figures on recent i ge 
Much easier to see them again, and, indeed, it may be difficult to 
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lose them. In Fig. 10.8 the only object that stands out immediately 
is the number “4” near the center. 

While familiarity with a certain pattern undoubtedly helps 
in bringing that particular pattern to light again, even extreme 
familiarity will not always bring results, if competing factors are 
too strong. This was true in Figs. 10.7 and 10.8, where very 
familiar letters failed to appear without the added internal factor 
of mental set. In Fig. 10.8 there are at least three additional “4"’’s 
that are usually overlooked because of the factor of continuity, 


B 


B, and C conceal 
(Adapted from K 


Ficure 10.9. Can you find objects A, 


Mental set helps you in this. ei in he amier funes 


< Gottschaldt.) 


Gottschaldt showed the utter weakness of familiarity, in op- 
position to the external factors of continuity and inclusiveness, 


by means of drawings like those in Fig. 10.9. He exposed simple 
forms like A and B from 3 to 500 times for his subjects to see- 
Then he later exposed more complicated closed Eens in which 
the simple ones were concealed. In some instances only one person 
in five could find the hidden figures even with i sas to do 
so and after a diligent search. When not instructed to look for 
the simple figures, less than 2 per cent of them w 


(2) Mental Set—By now it should be apparent that mental 
set is a very potent factor and without it the factor of familiaritY 


is rather ineffective. i AR 
is rą But in the face of strong external factors 


ere seen at all.’ 


My 


yoy 
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mental set has to give way, except in those rare individuals who, 
lacking a sufficient sense of reality, are able to mold the world to 
suit their own desires. Mental sets determining observation orig- 
inate in the motives operating at the moment. 


Figure and Ground. Every organized object appears set off 
against a background. It acquires a boundary line that encloses 
it, much as a living organism acquires a skin. This is a process 
of analysis. The formation of boundary lines is an interesting 
problem in itself. It is one thing to see colors; it is another thing 
to obtain sharp division lines between them. 

Sit in a dark room and look at a dark, uniform screen upon 
which is projected a patch of light in the shape of a triangle. When 
the light is very weak the patch is vague and shapeless. Only when 
the intensity of the light is great enough can you grasp its tri- 
angular form, and after that there must be a further increase in 
Strength before you get a distinct outline. It requires about 15 
times as much light to recognize the form as it does to see any 
light at all, and about 25 times as much to see distinct outlines.? 
An essential condition for producing lines 
ast between neighboring colors. If the 
two are equal in brightness, even though they differ in hue, it 
will be difficult to distinguish between figure and ground. The 
boundary line is vague and indistinct. Blue and green blur into 
one another most, and blue and red least. The legibility of letters 
ig ona background of another color depends 
upon the amount of contrast in tint (brightness) . From this it 
might be supposed that the combination of black and white would 
give the best legibility. But, with the same amount = ren a 
tint, the legibility of a blue-white combination or of : > ack-ye z 
one is slightly greater. This adds some contrast n ies to the 
contrast in tint already present. In the case of a > ac saat 
bination, black on white is more legible than white on 5 T nl 
cause of a tendency for a white area to become slightly dif use 
as it encroaches upon its blac or ae of ene 
plates on motor vehicles sometimes fail to take account of thes 


facts. 


Properties of Figure and G1 
figure and ground is the Rubin goblet 


Boundary Lines. 
Is a strong brightness contr 


of one color appearit 


k neighbor. 


ound. A well-known example of 
as shown in Fig. 10.10. In 
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this picture either the white faces or the black goblet may become 
figure. If one maintains a passive attitude, first one is figure and 
then the other. Mental set is a strong factor here and can prolong 
either goblet or faces as figure. Notice that the boundary line 
belongs to the figure and encloses it like a skin. The figure color 
is a hard, surface color and becomes a “thing.” The ground color 


Fıcure 10.10. The goblet figure, illustrating figure and ground. 


(Adapted from 
W. Metzgar, Gesetze des Sehens.) 


is more of a soft, yielding color and is not a thing but simply 
background. Correlated with these introspective facts there are 
undoubtedly brain activities, one type of action corresponding 
to the properties of the figure, and another type of action cor- 
responding to the ground. 

The ground tends to recede back of the figure and to take on a 
homogeneous color. Objects in the region of the ground that other- 
wise might stand out are more or less swallowed up in the ground. 
This is probably responsible for our overlooking many objects in 
the visual field. Who has not had the experience 
table of calling for the salt shaker, or for a knife or fork that he 
thought had not been provided, only to be told that the salt shaker 


is right before his eyes or that the eating equipment has been 
there all the time? 


at the dinner 


As 
baim, 
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Camouflage, Natural and Otherwise—Lower animals as well 
as man depend upon the facts of sensory organization and 
of figure and ground, often using them as protective devices. 
The zebra’s protective coloration should often be effective. His 
vertical stripes blend with the vertical stripes of light and shade 
when he is among the tall grasses. When in the clutches of an 
enemy, the uncertainty of his true boundary lines should make 
grappling him difficult. 

A giraffe's dappled tans melt into the general 
sunlight filtering through trees and of spotted, tan-hued grassy 
plain. Birds’ eggs that are laid on the ground are speckled to 
resemble stones and sand. Birds that nest in tall grass are speckled 
and striped until almost indistinguishable from their surround- 
ings. The birds in Fig. 10.11 are good examples. Lower forms, 
including some fish and amphibians, have the power to change 
the color of their skins to conform more nearly with the ground 
upon which they rest for the time being. This is known to be a 
nervous reaction, which is to say, a mental one, although probably 


‘ground” of 


not a conscious or intentional one. i F 
The human practice of camouflage is based upon the same 


principles. The painting of ships, trucks, and guns with latg: 
blotches differing in color, has the effect of obscuring the real 
outlines and of introducing new ones where no real boundaries 
exist. The colors are similar to the blues, greens, tans, and browns 
of sky and landscape. 


Visual Acuity. Another problem of visual analysis has to do 
A seen between two objects such as 


with how small a gap may be j 
d ie a ight say that this represents the lower limit 
ots or Hines, You mig imit of visual analysis, for 
of continuity. It also. represents the limit of visua ysis, 
3 a A ; enina 
there are details so fine that the unaided eye cannot wy. 
a 2 i i i 
them. This is the problem of visual acuity. It is basic to the 
size of print that we can read. 3 i ai 
Raat ‘ho have had your eyes examined are familiar with 
Sa OU WIC nging from large to 


i rar 
iti - charts with letters I 
Pol Geese tly at a distance of 20 feet 


‘small. If -ead letters correc’ aes i 
nall. If you can read vision is said to be 20/20, 


SET you 
that the average person can read, yo 


hat should 
Vision is 20/30 if one can just read at 20 feet letters t 
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Ficure 10.11. A study in protective coloration. Military camouflage also destroys 
outlines by making objects appear continuous with their backgrounds. (Courtesy 


of Arthur A 


. Allen, The Book of Bird Life, D. Van Nostrand Co., Inc.) 


& 


Bs 
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be visible at 30 feet. A new type of visual-acuity test uses a ring 
with a very narrow gap such as in Fig. 10.12. The ring is turned 
to different positions and the person being examined reports the 
position of the gap. The width of gap and size of ring are varied. 

With a stimulus composed of two black dots on a white 


Q0000 


minee is to tell where the 


Ficurr 10.12. One type of test of vis acuity. The ex 
‘ gap comes in each ring. 


surface, the gap must be such that it covers a distance of about 
0.004 mm. on the fovea if we are to see two dots. With smaller 
ations we are likely to see only one dot. Outside the fovea, 
larger than 0.004 mm. for discrimination. In the 
at least one cone must come between the 
for each cone is about 0.004 mm. 


separ 
a gap must be 
fovea this means that 
ones stimulated with the dots, 
in diameter. 


Some Errors oF VISUAL PERCEPTION 

We often make mistakes of various kinds of seeing. 
There are some common errors all of us make most of the time 
al forms and patterns. They are so com- 
illusions. It is often worth our while 
can be on guard against them. 
y are false, are nevertheless percep- 
laws of observation. They are also 


in the perception of visu 
mon they are called normal 
to know of their existence 
Illusions, even though the 
tions. They obey certain 
interesting from this point of v 


One cl i 
ontrast may be either sn 


so we 


iew. 
š x ass of illusions comes under the 
Illusions of Contrast. a 
nultaneous or 
principle of contrast. The ¢ 
successive. 
š r 5 ontrast. 
Illusions of Simultaneous Cor ae Ens 
‘i o 
self-explanatory patterns. The same ore There is a general 
. 5 
seems smaller than when 


i ize of an object is 
principle of relativity in observation. The size a j 
whi t appears. 
relative to the size of others among W hich it ap} 
Contrast. 


Fig. 10.13 contains some 
ng larger ones 


among smaller 


Illusi ys pe There are also negative 
usions of Succes 


seems to be adapti 
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aftereffects of many sorts. Look steadily at a heavy, curved line 
about 30 centimeters long for a few minutes. Then look at a 
straight line. The straight line now becomes bowed slightly in 
the opposite direction. While staring at the curved line the brain 
ng itself to the curvature, which diminishes 
slightly. Adaptation, however, is never complete. The same 
lines tilted from the true vertical or horizontal 


thing is true for 
Ited lines causes the vertical to shift in the 


position. Staring at ti 
opposite direction slightly. 


O r Ficure 10.14. An illusion of verti- 

O O cal versus horizontal distances. The 
O O vertical distance, from base line to 
O00 tip of the dome is drawn exactly 


equal to the length of the Dase line. 


trast. S 
actually of equal size. 

Some Geometric Illusions. Numerous geometric illusions 
showing distortions of size and shape, and of direction of lines, 
are frequently met in everyday life. A few principles can be 
recognized, and they will now be illustrated. The following list 
of illusions is not at all complete, but it includes the more com- 
mon ones. 

(1) Vertical distances seem longer than horizontal ones of the 
same length (see Fig. 10.14). This illusion is an item of im- 
portance in architecture and designing as are many of the other 
illusions to be mentioned. 


$ 
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2 ; ` 
(2) Broken or interrupted spaces seem larger than continuous 
or unbroken spaces (see Fig. 10.15). The open basement of a 
new house under construction seems disappointingly small. When 


¢ b a 
| IEEE 


A 


e b 

rrii l + Figure 10.16. The two diagonals AX and 

Ficure 10.15. An illusion of interrupted AY are drawn exactly equal. 

spaces. The distances ab and be are 
made exactly equal in all cases 


ms, the house seems a little larger, but each com- 


divided into roo 
vith furni- 


pleted room seems small until its floor is interrupted y 
ture and its walls with wallpaper and pictures. 

(3) Sometimes the part of 
an object is falsified because 
of the whole in which it ap- 
pears. In Fig. 10.16 the two 
diagonal lines, although drawn 
equal, take on the property of 
size from the larger wholes in 
which they appear. They thus 
appear decidedly unequal. 


(4) Sometimes the reverse 
takes place. The whole may be 
judged according to some em- 

Ficure 10.17. The wo sectors are drawn  phatic property of a significant 

EREN UAL ia slih part. In Fig. 10.17, the two 
ize because the neighboring sides are 


inci i well-known 
contrasting in size. This same principle applies ci T Sa 
effects of stripes. Vertical stripes 1m clothing enha A i = 
; i è , 
s slenderness, whereas horizontal stripes enhance g 


observing person knows. 


segments seem different in s 
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(5) When lines cross another line there is a bending effect 

P > . = č a n 
The horizontal lines in Fig. 10.18 are drawn parallel, but they > 
seem to be converging and diverging. The general principle is 

that acute angles tend to be seen larger than they are and obtuse 
angles tend to be seen smaller than they are. You might conclude 

from this that an angle of 90 degrees would seem just right, being 
neither underestimated or overestimated. In tests with children 

aged 14 to 18, however, the angle not distorted in either direction 

was that of about 80 degrees.? Fig. 10.19 shows that the bending 
effect also applies to curved lines. 


+ Figure 10.18. The aniglegifiusion. The = | 
horizontal lines are drawn 


exactly parallel. 
s FicvrE 10.19. The circle was drawn ex- 
actly circular, 
Color and Apparent Size. Lighter objects look larger than 
a ee Sr 5: +7 Thi ves an N 
darker objec ts of the same size. White, yellow, and green objects 
ordinarily look larger than red, blue, or black ones. Most women 
know that to keep that small-appearing figure they must not wear 
white. 


VISUAL SPACE 


Sensory organization involves more than the. dis- 
crimination of figures from their grounds and the grouping of 
parts into wholes. It would not be complete without the arang 
ment of objects, including the organism itself, and events in space 
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and in time. The body itself has a spatial arrangement that the 
individual comes to know. In a sense, every organism is a naive 
anatomist to the exent that it becomes acquainted with the ar- 
rangements of its own parts. The arrangement of other objects 
is organized with reference to one’s own body, and the objects 
with reference to each other. In order that one may get about 
within his environment, he must have at least a fair appreciation 


of its layout. 


The General Frame of Reference. The organism's primary 
concern with space is the correct location of stimuli. This involves 
both direction and distance. Several senses cooperate in building 
up a spatial framework within which stimuli can be placed. Most 
accurate of the senses is vision; next is touch; then, probably, come 
kinesthesis and audition, But all depend directly or indirectly 
upon kinesthesis for their frame of reference. Our conception of 
up and down, the axis about which the practical framework 
actually hangs, depends largely upon the muscular sense, and, to 
some extent, upon the static sense. The force of gravity is re- 
sponsible. In attempting to stand upright we are forced to orient 
ourselves with reference to this force. ; f 

This helps to establish our vertical dimension. A second di- 
mension, the horizontal, is determined by the fact that in general 
we are bilaterally symmetrical. Things are located as right or left 


with reference to the two halves of our bodies. The third dimen- 


sion arises from the distinction between front and rear. Our 
space world, as we think of it, but not necessarily as we perceive 


it, is a three-dimensional world. Had we been Creatures of another 
kind, more exempt from the influence of spie quan 
animal, or having several arms rather than 3 O, ee : s z yet 
an octopus, our conception of space wou propan y7 


different. 
What factors give us the correct direc- 


arough the lens system of the eye, the 
ical i z is projected completely inverted, 
physical image of external scenes 1$ Pro] 


eme reti t he eyes 

but in a systematic arrangem nt, upon the retina. W my the : 

and head are turned so as to look straight ahead, we easily describe 
a 


Visual Localization. 
tion of a visual object? T! 
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points in the visual field as being high or low and right or left. 
If we turn our eyes to the right, the relative positions of things 
remain the same on either retina, but what was before directly 
in front is now to the left of the fixation point. But it is still 
located as directly in front of the body, which is the important, 
adaptive result. The brain makes an allowance for the turning 
of the eyes. Thus, when the eyes turn in their sockets the per- 
ceived world remains stationary. 
Even when the head turns alor 


ng with the eyes the visual world 
remains oriented 


as it was with respect to the body, though it may 
appear to shift slightly. When the body moves from one place to 
another, changing the visual field more decidedly, we piece to- 
gether successive visual fields into one unified picture. The rela- 
tions among objects in one’s visual field, and their relations to the 
vertical, are kept relatively constant, except under unusual condi- 
tions, for example, when one is lying down or standing on one’s 
head, or after one has been whirling around for a few turns, 

It can be seen that the stimulation of a given point on the 
retina does not always produce a sensation localized in 
lute direction from the body or from the head. It doe 
a sensation seen in a given direction from the 
The axis of the eye is a straight line dr. 
point and the fovea, A point of light is usually seen “projected” 
out along the line drawn through the point stimulated and the 


“nodal” point in the eye (see Fig. 10.20a.) 
worn like spectacles, inverting the i 


it right side up), the indiy 


any abso- 
5 produce 
axis of the eye. 
awn through the fixation 


- When prisms are 


arrangement so that he can reac} 
if he should reach down, 
should go down. But ev 


e and hard to disrupt. The fact 
na is inverted, and that we still 
> Is no unusual mystery. The 


GE 
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image on the retina is on a cup-shaped surface, while on the cor- 
tex of the brain the excitation takes on a very irregular shape as 
it conforms to the much-folded cortex. Yet we do not see things 
correspondingly distorted. Remember that the brain tends to 
make the perceived world conform to reality in spite of the way 


in which it receives its excitations. 


Seeing Visual Size. The primary factor for perceiving the 
size of an object is the size of the retinal image. And this depends 
upon the visual angle that the object occupies. The nearer the 
object the larger its visual angle (see Fig. 10.20, b and c). An 
object that recedes from us should grow smaller according to the 
shrinking visual angle. For a familiar object like a man, this is 
Not quite true; its apparent size grows smaller less rapidly than 


Nodal Point 


a 


ex] eo 


ed size on the retina may result in a visual object 
d farther from the eye. The visual angle is 


FIGURE 10.20, a. An image of fix 
r away fills a smaller visual angle and 


Of increasing size as it is seen projecte 

X 4 < a hi y the 

constant. b a An object actually far! ae 
and c. An ae a smaller image on the retina. 


i hy, ” 
There is a compromise between the “real 


object and the “stimulus” object. The phenomenon a ee 
constancy. The sun and the moon always l nln pe hes 
Visual angles justify. The tip of your little finger h 
length before the sun will complet 
An Illusion of Visual Size. Size and cee ae 
interchangeable cues. Sometimes we cannon tell w ae 
tain object is a small one nearby or a large one at so ee 
from us. If we have information about size, gisa r Fa 
mated, even though roughly. If we have information ut ¢ 


the stimulus does. 


ely cover it. 
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tance, size can be estimated. If we lack information about either, 
7 
we often make wild estimates. 


Seeing Distances of Objects. The relative distances of objects 
from us are perceived by the use of various factors. Obviously, 
a flat stimulus pattern spread out on the retina contains no depth 
in it, no more than does a painting or a photograph. Yet there are 


FicurE 10.21. The factor of interposition, 


Which house seems nearest? 


factors in the stimulus pattern itself th 


at suggest to the brain what 
objects are near and what ones 


are farther in th 
Seeing the world as having depth, or the 


task for two eyes working together. 


e background. 


third dimension, is a 
But one 
as being nearer or farther than another 


the solidity of the space they occupy. 


can judge an object 


without actually seeing 
These factors 
man depends upon, though his judgments of 


inferior to the normal. Try, for example, to 
two pencils held one in each hand at arm’s le 
front of you with only one eye open. 


a one-eyed 
distance are far 
bring the tips ol 
ngth, together in 


A 
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Monocular Factors for Visual Distance. The following fac- 
tors are called monocular because they are useful for one eye 
alone, but they operate for two eyes as well as for one. 

(1) Interposition of Objects. Objects with more complete out- 
lines are nearer than those with only partial outlines (see Fig. 
10.21). 

(2) Linear Perspective. ‘The fact that remote objects occupy 
a smaller visual angle than near ones lends a very dependable cue 
to the perception of distance. 
In Fig. 10.22 there is no ques- 
tion about which telephone 
poles are nearest. 


(3) Aerial Perspective. Dis- 
tant objects have blurred, hazy 
outlines and near ones have 
sharper, clearer ones (see Fig. 
10.23). This is partly due to 
the greater amount of air be- 
tween the observer and distant 
objects, with its water vapor and 
dust particles to diffuse the light 
waves. It is also partly due to 
n es the poorer visual acuity for de- 
Risa SO eke ROE tails at distances where details 


i S illusi upon this factor 
occupy smaller visual angles. An illusion based up 


i ck i vhere the air is relativel 
may be seen in the Rocky Mountains whe y 
dust and the sharply-cut stone contours 40 


vithin walking distance. In the mountains 
near industrial cities, where the air is charged with smoke “a 
Vapor, nearby mountain tops, with blurred outlines, pate 2 
distant. Another cue resulting from the aerial effect is the bluish 


tinge cast over distant horizons. 
More than we realize we perceive the 


solidity and depth of objects, the hollows and protrusions, on the 
basis of shadow effects. Artists make full use of this factor to pro- 


j i he 
duce realistic effects in such objects as vases, faces, fruit, and t 


free from vapor and 
miles distant seem ¥ 


~ (4) Light and Shade. 
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like. Photographers are even more adept in making artistic use 
of this factor with elaborate preparations of their models. Fig. 
10.24 is a very effective illustration. 


(5) Parallax. Close one eye, look at an object in the middle 
foreground and move your head from side to side. The effect is 


Ficure 10.23. Two views illustrating aerial perspective. In w 
appz y farther away? (From the Meier-Seashore “ r Test" 
apparently farther y? ( N.C. Meier) Art Judgment Test, courtesy 


hich one is the dome 


that more distant objects move in the same direction as your head 
is moving and near ones in the opposite direction. The relative 
movement of objects as the eye changes position is due to parallax. 
In ordinary observation our heads are rarely Stationary, Even a 
slight jostling of the head is sufficient to give some parallax. Al- 
though there is little apparent depth in the aver 
or television picture, except for w 
suggest, the use of parallax adds much to the illusio 
This is accomplished by having the camera move slow 
scene it is taking. 


age Motion picture 


n of depth. 
ly before the 


hat the previous factors can’ 


bos, 
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(6) Accommodation. For more distant objects the lens of the 
T flattens in focusing the image sharply on the retina as the 
ciliary muscles relax (see Fig. 9.5). For near vision the lens 


FIGURE 10.24. The factor of light and shade, A meteor crater in Arizona. Turn 
your book upside down. (Courtesy of the Western Air Express and McGraw-Hill 
Book Company. Inc.) 


becomes more rounded as the muscles contract. It has been sug- 
gested that the feeling of muscular strain going with accommoda- 


tion, or at least the kinesthetic impulses coming from the ciliary 
muscles, may furnish cues as tO the distance of an object. When 


o— 


= 


b c 


a 
Three degrees of cor 


Ficure 10.25. 


nvergence of the eyes. 


ell as they can be, there is some 
but this is probably limited to 
ee yards. In the presence 


all other cues are eliminated as W 
ability to discriminate distances, 
a range from a few inches to two OF thr 
of better cues it is probably little used, 
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Binocular Factors for Seeing Distance and Depth. 


(1) Convergence. In looking at an object of interest the two 
eyes turn upon it so as to bring the object upon the foveas of both 
retinas. For near objects they are turned more inward, and for 
distant objects they are turned almost parallel (see Fig, 10.25). 
Corresponding to each setting of convergence is some pattern of 
kinesthetic stimulation. Whether conscious or unconscious, the 
effect of this is to furnish the brain with information concerning 
distance. This factor is about three times as effective as that of 
accommodation, but it is probably of no use beyond 20 meters. 


(2) Retinal Disparity. When the two eyes gaze at the same 
solid object, they do not obtain the same identical view of it. Two 
different patterns of excitation are sent to the same set of neurones 
in the brain. Each pattern taken alone would give only a flat 
picture of the object. But in the fusing of the two slightly differ- 
ent patterns of excitation in the brain the effect of solidity and 
the third dimension comes to life. Two sepa- 
rate patterns of excitation, neither having in 
itself the property of solidity, in coming 
together gain that property. Hold a closed 
book at arm’s length with its edge toward 
you. Close one eye, then the other, and note 
what kind of view you get for each eye alone. 
Then open both eyes and note that the two 


RY 


A 8 c 


Ficure 10.26. How the Views form a composite, but that this com- 


two eyes cooperate in 
seeing depth. View A 
of book is seen with 
the left eye alone; 
view B of book is 
seen with the right 
eye alone; and view C 
is seen with both 
eyes. (From A. R. 
Gilliland, J. J. B. 
Morgan, and 5S. N. 
Stevens, General Psy- 
chology, D. C. Heath 
and Company.) 


posite has something that either view alone 
lacked, namely, a realistic bulk. Your two 
views and the solid one look some 


and thing like 
those in Fig. 10.26. 


The Stereoscope: The proof of the im- 


portance of retinal disparity is definitely 
shown by the use of th i 

e stereoscope Hg. 

10.27). Two ordinary fla oh me 

y flat drawings or photo- 

graphs are made of the same object or view. 


If drawings, the views are as though seen with right and left eyes 
alone. If photographs, two different views are taken with the 
lenses of the camera as far apart as the normal distance between 


ae 
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the two eyes. Placed in the stereoscope so that each eye has only 
the view intended for it, they give a very realistic depth effect. 
Stereoscopic motion pictures have been produced by making 
a red view for the right eye and a blue-green one for the left, 
the two being shown overlapping on the same screen. Filters held 
before the eyes, red for right eye and blue-green for left, give 
cach eye alone its own view. The results are very striking. 


~ Is There a Special Sense of Space? Sometimes lower animals 
and even men do remarkable things in finding their way about. 
The prompt and unthinking conclusion is that they possess some 
mysterious power to know directions. Cats and dogs find their way 
home after being carried blind for hundreds of miles. Birds mi- 


grate with the seasons for hundreds of miles. Bees find their way 
back to the hive, though far from home. Men lost in the woods 


follow a “hunch,” and reach safety. A 
have been performed on this point, it is 


When experiments i ire 
found that, without ordinary sensory cues, there is no appreciation 
ision, and, flying high, can 


of direction.t Birds have excellent vision 
Even carrier pigeons cannot find their 


way back to the home cote unless they have seen the landscape 
before the trial flight. Primitive man gets lost in the jungle just 
as easily as civilized man if he loses familiar landmarks. 


survey miles of landscape. 


VISUAL MOVEMENT 
Perception © 
necessary for the normal observa 
moving across a sensory surface, 
such as the retina or the skin. Move- 
be given then, by 
tor cells 


f Real Movement. The stimulus 
rvation of movement is an excitation 


ment can only 
the cooperation of recep 2 

that are stimulated in succession. 
This holds true for receptors in the 
skin, the retina, and in the Jonu: Figure 10.27. Brewster's prism 


Judgment of Speed. There are stereoscope. 


ne š The 

limits to perceived ones be seen in motion but the minute 
n be s 

second hand of a watch ca 


a Y y Í { rceptible 
and c 2 from the eyes the slowest pe 
} nnot. At 2 mete s i P 
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movement is about 2 mm. per second. The upper limit to per- 
ception of movement is appreciated by the fact that we cannot 
see flying bullets and the like. 

The farther away an object is, the slower its speed seems. The 
judgment of correct speed and of differences in speed is all- 
important to drivers of modern motor vehicles, as well as to luck- 
less pedestrians. Many an accident is due to misjudged rates of 
speed. The ability to judge speed, like most powers of perception, 
is open to improvement with practice, but tests show much weak- 
ness in this respect and illusions are numerous. 


Illusions of Movement. 


Among illusions of movement are 
impressions of movement in 


Stationary objects, apparent lack of 
motion in objects really moving, and illusions of speed. 


(1) Negative Afterimage of Movement. Stare for a few 
seconds at a waterfall, then fixate a wall of rock beside it. In the 
part of the visual field formerly occupied by the waterfall you 
should see a vivid, flowing movement in the Opposite direction. 


(2) Referred Movement. Who h 
fast behind clouds that half conceal i 
that the clouds are moving across the sky in the Opposite direction. 
The clouds become stationary, for in the vast expanse of sky there 
is little with which to compare them. They become one’s station- 
ary anchor for space at the moment. The moon changes its posi- 
tion with reference to the clouds, and so it has to move, A similar 
thing happens when sitting in a train standing at a station when 
the train next to yours actually Starts to move. It has been a very 
large part of your stationary world up until then,’and remains 
so. You get the forcible impression that your own train is in 
motion. Only when you fail to receive the customary jarring and 


jostling given through kinesthesis do you sometimes realize the 
truth. 


as not seen the moon flying 
t? Close observation shows 


(3) Illusions of Speed. Several kind. 
have been observed. Observers of movin 
passengers or as onlookers, usually under 
overestimate high speeds. 
so that a fast-mov 


s of illusions of speed 
§ Motor cars, either as 
estimate low speeds and 
There is a rapid adaptation to speed, 
ing car or airplane may seem motionless to its 


A 
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occupants, and the ground, when visible, becomes the moving 
object. We are oblivious to the swift gyrations of the rotating 
earth as it hurls itself through space. Only accelerations or de- 
celerations of the body as a whole are sensed directly. 


Apparent Movement from Successive Stimuli. A stimulus 
object, for example, a line (see Fig. 10.28), actually traversing a 
short section of the visual field from point A to point B, gives a 
visible motion. Suppose that we curtail the stimulation by show- 
ing the line first only at A, and then, after a short time interval, 
only at B. If the time interval is long enough the observer will 
see exactly what has happened. But reduce the time interval be- 
tween the two stimuli to about 0.06 second, and he sees something 
different. He reports that only one line appeared and that it 


moved across from A to B. 


B 
A an “ è F 
ionary stimuli, If line Æ is exposed for 
Ficure : s t from stationary stimu c € 
a moe Apparent poe ine a second line B follows, a single line may be 
ent then after a frac! from A to B. 


seen moving 

and Television. The interval, 0,06 
osure of about 17 pictures per second. 
17 lines per second, each one just a 


i ; iti he one before, we should 

little à -ed in position than t | 
more advanced 1 P 3 H fe 

have the impression of a continuously moving line. That 


i pp ns in motion pictures. The camera takes 
essen 5 ef ; 
5% on a ni otographs, each one showing things 

5 


a rapid succession of still ph Ted wth the-ane need 
i i itions as . 
id inadvances pop- al rate of 24 per second with 


u 
The projector shows them at pety ffect is movement. More 
dark intervals between them, and the e 


than 17 per second are shown in order to smooth out the jerkiness 
; : bi 

V i rapi > moving objects. 

that would otherwise occur 1n rapidly mo IS J 


The Motion Picture 
second, means a rate of exp 
If we continued, showing 
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Television also depends upon this principle of apparent move- 
ment for its transmission of pictures. Added to this, however, is 
the principle of scanning. By this is meant that the scene photo- 
graphed with the television camera is actually exposed bit by bit 
in ultra-rapid succession by a scanning device. The eye and the 
brain have an unusually difficult organizing task in viewing the 


television screen. 


Other Examples of Apparent Movement. The apparent- 
movement effect is a way the brain has of organizing excitations 
coming to it in a certain time-and-space order. This order is like 
that of real movement but with gaps in it. The phenomenon can 
be seen in its simplest form in the shifting traffic lights in any 
city, or in the moving electric-light signs. A very simple experi- 
ment not requiring lights is to hold a forefinger vertically six 
inches in front of your nose. Look beyond the finger. Close first 
one eye, then the other, alternately, and watch the finger move. 
The facts of this chapte 
happens. 


r should enable you to explain what 


SUMMARY 


Sensory excitations arrive in the brain over multitudes of 
nerve fibers. The brain must bring order into the welter of ex- 
citations impinging upon 1t. Excitations must be grouped and 
segregated in order to make the resulting perceptions correspond 
as nearly as possible with the world the organism is trying to 

do 
know. 


Simultaneous excitations, excitations following one another 


closely, similar excitations, in fact, excitations that form natural 


groupings for any reason, tend to fuse into larger units. Thus 
objects are formed in the visual field. Many combinations of ex- 
citations are capable of being organized in more than one way- 
We are aided somewhat by having had previous experiences and 
by having mental sets which favor correct groupings. 

The figure-and-ground phenomenon is a characteristic way 
of closing an object off from things surrounding it. The important 


step in this is the formation of a boundary line. The protective 
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coloration of animals and the use of camouflage both depend upon 
the confusing of boundary lines. 

When our organizations do not reflect accurately the “reality” 
of the situation stimulating us, we have illusions or errors of per- 
ception. Some types of illusions are so common they are regarded 
as normal. Illusions of shape and size obey a few recognized prin- 
ciples. They represent constant errors for which we can make 
allowances in architecture and other arts. 

An individual's chief concern with space is the accurate loca- 
e to himself. The individual himself 
erence within which things are ar- 
the most accurate impression of the 
though it also makes errors. The 
process of determining the distance of an object by sight depends 
upon many cues other than visual ones and other than those that 
Š Two-eyed vision alone is responsible 
being solid and seeing our space as 


tion of objects with referenc 
represents the frame of ref 
ranged. The visual sense gives 
location of external objects, 


help to place its direction. 
for our seeing objects as 


having the third dimension. , 
The perception of visual movement depends upon the stimula- 


tion of neighboring receptors in sequence. There are both lower 
and upper limits to speeds that can be seen as movement. Illusions 
of speed are numerous and sometimes are disastrous. Motion 
pictures and television views arise as illustions when still pictures 
(or in the case of television, minute portions of pictures) are 
shown in rapid succession with unnoticed blank intervals between. 


QUESTIONS 

1. Why is it incorrect, strictly speaking, to say that we see with 

our cyes? l l l 

2, What is your conclusion as to the kind of person who readily 

i fa perceived pattern as compared with one 
a 

changes? Would you expect the person who 
anges? : e 

in an ambiguous figure to be likely also 


wale picture more quickly? Give reasons 


obtains reorganizations o 
who has difficulty seeing 
sees many shifts per minute 
to see hidden objects in 2 P” 
for your answe i 
er. q i 
? Make some drawings of new examples of your n n to illustrate 
: eet r i inclusiveness. 

the factors of contiguity, similarity, aene = a tell what psy- 

4. Describe several types © inal 
chological principles apply- 


f military camou 
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5. Give samples of your own, illustrating figure and ground, in 


other senses as well as in vision. 

6. What advice would you give to those 
automobile license plates? Defend your advice 
logical principles. 

7. A vertical line 100 millimeters long is viewed 
280 millimeters from the nodal point of the eye ( 
suming that the nodal point is 14 millimeters from 
is the retinal image (also assuming for practic 
retina is a plane)? How long w 
line is viewed at a distance 

8. A visual afterimage, when seen projected upon a background 
200 centimeters from the nodal point of the cye, measures 10 centi- 
meters in diameter. How large in diameter would the altcrimage 
appear when projected at a distance of 40 centimeters? Explain. 

9. Explain the reversed depth effect in Fig. 10.24, when it is 


viewed upside down. Hint: Consider the apparent direction of the 
source of illumination, 


10. In view of the 
ties that should be teste 
for a driver's license. 


who design and make 
on the basis of psycho- 


at a distance of 
see Fig. 10.20). As- 
the retina, how long 
al purposes that the 


ould the retinal image be if the same 
of 140 centimeters? 


facts of this chapter, suggest a number of abili- 
d in the examination of individuals who apply 


11. Cite some examples of a 


pparent movement (from successive 
stationary stimuli) that you h 


amt ave observed. How complete was the 
illusion? If it failed to give good movement, explain. 


12. Should a one-eyed person be permitted to drive a 
vehicle in city traffic? Give reasons, 

13. Report any instances you know 
which geometric illusions played a role, 


motor 


about in everyday life in 
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CHAPTER X| 


Hearing 


N © SMALL part of our human environment 


consists of language stimuli. In fact, it is safe to say that verbal 
stimuli, spoken or written, have more to do with regulating our 
actions and with controlling our development than does any other 
one class of stimuli. We literally live in a verbal environment; the 
morning newspaper, the radio, the magazine, the talking cinema, 
television, the classroom instruction, the social gathering, all fur- 
nish that milieu of language from which we cannot escape unless 
we choose to be hermits. 

No small percentage of this stimulation is in the form of spoken 
language. Eliminate the time we spend absorbed with newspaper, 
magazine, latest best seller, or school textbook, and the remainder 
of the waking hours are left to auditory verbal stimulation. In 
addition to the hearing of speech there is the almost daily ration 
of music and its enjoyment through the auditory sense. Add to this 
the perpetual stream of less musical sounds that give usa running 
account of what is going on around us, and you have a more 
complete list of items on the credit side of the ledger for hearing. 
While there are times when we regard distracting sounds as a curse 
to concentrated mental effort and there is much in the form of 
speech and music we could very well do without, no one would 
voluntarily give up his sense of hearing. He would prefer his 
world with sounds left in. In the next few Pages we shall see 
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in general how all the variations in sounds are produced and how 
our mechanism for hearing operates to create what we hear, 


Sounn WAVES 
The correspondence between sound stimuli and the 


sounds that we hear is even more close than is the case between 
light waves and colors. There is scarcely a variation in the sound 
wave entering the ear that does not have its immediate counter- 
part in what we hear, and there are very few disturbing factors 
to interfere. Let us notice first what variations can occur in sound 


waves and then what corresponding variations are produced in the 


sound experience. 


wT A 


Trough 


Steel 
Tuning Fork 
by a tuning fork. The 
ve condensations of air alternated with suc- 
rating fork. Actually they go out in 
The “sine curve” below shows 
not shown) that 


Figure 11.1. Diagram of a sound wave being produced 
vertical | at the top show success i 
cessive rarefactions traveling out izom thew? oe 
all directions. Only a small segment is shown, . Th € 
how a recorded wave looks when it is done with a writing point ( 
is activated by the air waves. 


Produced. Sound waves are ordinar- 
s of an elastic body such as a steel 
t any rigid object. Strike wood, 
and sounds may be heard. 


How Sound Waves Are 
ily produced by the vibration 
bar, a taut string Or wire, or almos 


a i olid object 
gl ss, Or stones with asi : : i 
` blow upo: n object sets it into vibration. The effect of the 
j n a 


vibration is carried to our rs by means of the air. Ain is also 
an elastic substance. Being much thinner than the — ee 
it is easily displaced by those vibrations. Fig. ee i m 
As the prong of the tuning fork swings to the right 1 p 
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the air before it, and as it swings to the left it suddenly pulls back 
on the air to the right of it creating a partial vacuum. By this 
time the first compression has traveled on to the right; then a 
second swing to the right starts a second compression traveling 
after the first, and so on. Traveling at the rate of about 1,150 
feet per second (or about 780 miles per hour) 


» at sea level, this 
succession of waves goes on and on. 


How Sound Waves Differ from One Another. 
sound waves, like the ones shown in Fig. 11.2, are periodic, that is, 
the time between one peak and the next is always the same. But 
some vibrating bodies swing to and fro rapidly and some slowly. 


The simplest 


o 


FIGURE 11.2. Sine curves r 


T epresenting sound waves y 
amplitude. Waves A and B are of the sa 


arying in frequency and in 
Waves A and C are of the same 


same frequency but of different amplitude. 
amplitude but of different frequency. 


Some may complete only 10 or 20 cycles per second while others 
may complete hundreds, even thousands, A cycle is a complete 
wave, including a swing to the ri to the left, and bad 
again. This would be represented in the r i 


The number of cycles per 

sound waves, 
t a swing 
show. 


This may 
per second up to 
S two registered waves, 


Ls 
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A and C iffer i 

d C, that differ only in frequency. Supposing that thi 
length of times repr in this picture i a jakar 
A represented in this picture 1s one-tenth of a second 
cs ce there are 11 cycles in wave A and 22 in wave C, A has 
requency of 110 cps * and C has 220 cps. è 


Thé Energy of Sound Waves. Waves also differ in energy 


som Ping vigor i vea 1 terms of our wav 
e being vigorous and some wea k. In term zave picture 
§ viS j 


vn by the amplitude of the wave. Fig. 11.2 
d B, that have the same frequency, but B 


this variation is shov 
shows two waves, A an 


CLARINET 
SINGING 
VOICE 
NOISE 
(EXPLOSION) 
Ficure 11 caves varying in pattern or form because they are of differing 
omhein a am Ti a Wiitier, Pierce: of Musical Sounds, The Macmillan 
à ' Company.) 


n amplitude is shown 


The difference i 
have the same ampli- 


has a greater amplitude. 
s. Waves A and C 


by the width of the swing 


n abbreviated as “eps.” 


* “Cycles per second” is ofte 
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tude but different frequencies. Wave D differs from all the others 
in both frequency and amplitude. 


Wave Form. A third variation in sound waves is wave form. 


This comes from the “mixing” of two or more sound waves 


that differ in frequency or in amplitude or in both. Fig. 11.3 
illustrates some simple and also some more complex patterns of 
waves. The first is that of a flute which has only two or three 
components; the second is that of a clarinet which has more com- 
ponents in it; the third is of the human voice, less musical than 
the flute and clarinet; and finally the sound wave of a noise, 
in this case an explosion. The number of components in a noise 
is usually very large; its wave form is very irregular and complex. 
This brings us to a correlation of the sounds we hear with the 
nature of the waves that produce them. 


“Tue ATTRIBUTES OF SOUNDS 


It can be seen that, with the great variation in fre- 
quency sound waves may have and with the possibility of changing 
the amplitude at any frequency, the variety of simple sound waves 
alone is enormous. It is estimated that the normal person can 
distinguish as many as 340,000 pure tones alone.! When, in addi- 
tion, we can combine any two or more simple waves into many 
possible wave forms, the variety of possible sounds becomes almost 
infinite. The “vocabulary” of sounds is infinitely richer than that 
of colors. The task of classifying sound experiences and of mak- 
ing sense of all the possible varieties is proportionately greater 
than it is in the case of colors. We have as yet no neat, systematic 
figure, like the color solid, with which to represent all sounds. 
It would probably take more than our limited three-dimensional 
space in order to construct such a figure. But we are fairly sure 
of certain attributes, that is, ways in which sounds may differ from 
one another. The best known properties of sound from the psy- 
chological point of view are: pitch, loudness, and timbre. 


The Pitch of Sounds. Sounds vary in pitch from high to low; 
from the shrill chirping of the cricket or the squeaking of a mouse 
down to the booming voice of the basso or the zooming of a bass 
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/ viol. In the case of pure tones, the greater the frequency the higher 
the pitch, almost without exception. 

Pure tones are not the only ones that have pitch. Almost no 

tones in nature are pure and yet most tones seem to be placeable 


on the scale of pitch. Certainly, musical and vocal sounds can 


be so placed. Even noises have a more or less definite pitch level. 


Hisses and squeaks and the like are of high pitch, the patter of 


rain and the gurgling of water have medium pitches, while the 


thud of blows and the rumble of thunder are of low pitch. 


“The Audible Frequencies. The ear does not respond to all 
er limit for the normal human ear is usually 
given as 20 cps and the upper limit as about 20,000 cps. There are 
great individual differences in the upper limit. Some favored F; 
persons can hear tones of 30,000 and even 40,000 cps. Others 
cannot hear tones as high as the 20,000 cycle level. All individuals 
lose sensitivity tO high frequencies as they grow older, some 
more rapidly than others. At the age of fifty, the upper limit is 
likely to be about 10,000 cps. ae 

It is not strange that we have not developed sensitivity to a 
larger rate of frequencies, for the voices, music, and most of the 
noises around us fall within the limits from 60 to 10,000 cycles 
per second.? Lower animals show ranges of as we, a 
ours, but dogs and cats hear tones ranging up to i on, a i 
and 45,000, respectively? This is why dogs can respon 5 
whistle that we cannot hear. Bats have been found to emit sounds 
with frequencies even higher than this and to m to Fo 
That is the way in which they avoid obstacles. Thus, 

first type of radar system! 


developed what is robably natures 3 : 
Ships aa en fe presence of submarines by using the same 


principle. 


frequencies. The low 


V Discrimination of Pitch. Individuals differ markedly in their 
iscrimin i 


in pi difference 

power to distinguish differences m pitch. The paai a 

that can detect is measured by changing ge 

a ces a difference. e 
of a tone by very small ste 


ps until he noti 
r of time 
observation is repeated a number 0 


s, and the average change 

at which he reports 4 difference is called his just noticeable differ- 
which he a 
ence (j.n.d.) for pitch. The indi 


N 
(RA 
1 
va 


vidual differences are So great 
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that one person may notice 


a change of one-half vibration per 
second while another require: 


s a change of 20 to 30 or even more. 
These are, however, very extreme cases. 

It is an interesting fact that we have many names for particular 
colors, but we do not have any names for particular pitches of 
sound. There are only an exceptionally few people who, when 
they hear a certain pitch, can give you a name for it. Then they 
probably name it in terms of the musical scale. They are better 
able to name it with reference to some parti 
ment with which they are familiar. This ability is known as 
absolute ear or a sense of absolute pitch. There is much evidence 
that this ability can be developed to some extent by training: 
Most people have not been required to use such absolute impres- 
sions. In them the ability has remained latent.4 


cular musical instru- 


The Musical Scale. Although 
respond to about ten octaves of freq 
Western civilization is limited to se 
ear can discriminate some 1500 di 
makes use of only about 88. Wi 


the hearing mechanism can 
uencies, our musical scale in 
ven octaves. Although a good 
fferent pitches or more,® music 


say, each tone has a frequency 6 
below it. So far as easy discrimi 
as well use a musical scale of q 
serting the present semitone sc 
would make fingering more di 


per cent higher than the one just 


Nation is concerned we could just 
uarter tones, 


to keep us interested, at least for 


of Oriental peoples and of the 
own. 


V Loudness. The loudness of a soun 
the amplitude of the sound wave; 

louder the sound. It also depends u 
frequency the louder the sound. T 
energy delivered at the ear b 


y a sound wave is in 
higher frequencies. 


A higher frequency means more condensa- 
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tions of air hammering at the ear per second than for a low 
frequency, when amplitudes are equal. But even this is not the 
whole story, for the ear itself is built to be more responsive 
to medium frequencies than to very high or very low ones. So, 
while the relation of loudness to amplitude is a direct and simple 
one, the relationship of loudness to frequency is not. 


VY Auditory Acuity at Different Frequencies. The acuity of the 
car is measured by the weakest average stimulus to which it will 
respond. For every frequency this threshold stimulus can be de- 
termined by tests. The lower the threshold the greater the sensi- 
tivity or acuity. There is also an upper limit. Before we reach 
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stimulus too energetic to produce a 
sthesis (see p. 306) , and pain begin 


to come in because the sound stimulus has become strong ee 
esos F i region of the 
to excite other receptors than those for sound, in the ae 

j i i re i - of real injur 
ear. With stronger stimuli than this there is danger of re jury 
` to} 


to . f : 
= ion take the point at which the stimulus begins to a 

e may take e wy 
sensations — than sound as the arbitrary upper limit for 


the upper limit, that is, a | 
sound, sensations of touch, kine 
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hearing. Fig. 11.4 shows the 
ferent frequencies of stimulu 
You will notice that the wi 
near the middle of the rang 
to 2,048. Within this region 
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the range of audible stimuli is SO gr 


may deliver to the ear an ene 
weakest. 
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FIGURE 11.5, Comparison of some 


common everyday sounds as to char- 
acteristic loudness levels on the de- 
cibel scale. 


11.5 gives some idea of the lev 
decibel scale. 
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s for dif- 
of seven octaves. 
good hearing come 


coveri ng ara nge 


of frequencies 
Near 


» at frequencies 512 
1500 cycles, to be more exact, 
eat that the Strongest stimulus 


as great as the 


The Decibel Scale. 
tomary, particularly 
gineering, 


It is cus- 
in sound en- 
to express the intensity 
Of a stimulus in terms of de 
A decibel is one tenth of 
which was named 
Alexander Graham Bell. The scale 
is a peculiar one in that 
ments are actually 
an increase 
bels) mean 
energy 


cibels. 
a bel, 
in honor of 


incre- 
ratios. Thus, 
of one bel (or 10 deci- 
s making the stimulus 
ten times as great. A 
stimulus of 12 bels (or 120 deci- 
bels) is one trillion times as great 
as a threshold stimulus. A thresh- 
old stimulus has been arbitrarily 
chosen as one that delivers a pres- 
sure of 0.0002 dyne per Square 
centimeter. The reason for this 
type of scale is that the loudness 
of a sound increases Toughly in 
Proportion to the logarithm of 


Fig. 
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ment it comes. 
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ts he can tell from which instru- 


Most objects that give forth musical sounds, a 


Wire, a string, a reed, or a bar of wood, emit more than one fre- 


quency of sound waves, 


A stretched wire, for example, vibrates 


Not only as a whole its entire length swinging as one piece, but 


it also vibrates 
half vibrates at a frequency 
two times that of the whole 
Wire, giving a sound whose 
Pitch is one octave higher than 
that coming from the wire as 
a whole. We call the tone pro- 
duced by the vibration of the 
Wire as a whole the fundamen- 
fal tone. The tone coming 
from the vibration of halves 
is the first overtone. The tone 
coming from vibrations of 
thirds of the wire, whose fre- 
quency is three times that of 
the fundamental, is the second 
©vertone, and so on. 

The overtones harmonize 
very well with the fundamen- 
tal and with one another, for 
the most part, and fuse into a 
unitary tone. The number of 
Overtones that may occur va- 


in parts: halves, thirds, fourths, fifths, etc. Each 


a 


2 


aA 


Ficure 11.6. Diagram showing how a 
complex wave may be analyzed into 
simple wave components. The upper 
wave is that for a violin tone. It is the 
summation of the three components 
it. (From D. C. Miller, 


yn below i 
Guin of Musical Sounds, The Macmillan 


Company.) 


i i ss how a relatively simple violin 
Tles a great deal. Fig. 11.6 shows 


tone with the wave form shown 


at the top of the diagram can be 


en below it. The total pattern 


i onents giv i 
a pet Sa the aop ions of its components. 


is simply a summatior 


Musical Instruments. 


lati 
number of overtones and all of the same re 


a of the wave moti 
If all sounding bodies gave off the same 


ve strength there 
y do any two 


in ti But rarel 
i i ces in timbre. 
woul l be no differen ; ie 
ee mt Set ive off the same number of overtones or the sam 
instruments give 
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ones to the same degree. Reed instruments—for example, the 
clarinet, oboe, and saxophone—tend to emphasize certain over- 
tones giving a common “nasal” sound. The trumpet, bugle, and 
cornet gain a brilliant, hard tone by emphasizing the high-pitched 
overtones. The selection of overtones in any instrument is partly 
due to the nature of the vibrating body and partly due to the 
kind of resonating parts of the instrument, for ex 


ample, the bell 
of a horn or the chamber of a violin. 


Human Voice Sounds. Ina similar way each human voice 
gains a certain timbre. One singing voice is tenor, a 
tralto, and still another coloratura. 
voice has a characteristic timbre by which his friends recognize 
it even over the telephone. The cavities of one’s mouth and nasal 
passages, one’s facial bones and chest walls are shaped differently 
from those in other individuals. Those parts serve somewhat the 
Same capacity for the voice as do the chambers and sounding 
boards of musical instruments. They emphasize some frequencies 
and weaken others. To some extent we have 


of these factors. For example, the mouth c 
movements of tongue and lower jaw. 

Vowel sounds have their own characteristic 
tones with their peculiar wave 


nother con- 
Each individual's speaking 


control over some 
avity is shaped by 


patterns of over- 
forms. The fundamental tone ofa 
vowel is determined by the vocal cords which also furnish a wealth 
of overtones. There may be some selection of overtones exe 
by the chords themselves. The shaping of the 
the rest. You say the vowel sound ‘ 
down and the vowel “e 


rcised 
mouth cavity does 
‘ah” by pressing the tongue 
” by pressing the tongue against the roof 
of your mouth. Try to say these two vowels by reversing your 
tongue action and see what happens. Some wave forms registered 
during certain vowel sounds are shown in Fig. 11.7 

Speech also includes the consonant sounds w 
sounds rather than vocal-chord sounds. 
musical. The hissing sounds are 
tones made by the whistling of 
tween tongue, teeth, and lips. 
and d, are primarily lip noises. 
use of the vocal chords. 


hich are mouth 
They are more noisy than 
composed of very high-frequency 
air through narrow passages be- 
The explosive sounds, for t, p, b, 
Whispering is talking without the 


| 


[re 


| 


Hearing 283 


SOME PHENOMENA OF SOUNDS 


There remain a few sound phenomena to be men- 


tioned that are of some importance. These are the phenomena 


of beats and masking. They arise from the combined action of 


two or more frequencies. 
Beats. When two simple sound waves of the same frequency 


reach the ear, the two blend so perfectly that both are lost in the 
nged but the loudness of the 


unison. “The pitch remains unchar 
total is increased if the two waves are in phase, that is, in step 


Ma 


Maw 


Mow 


Moo 


Ficune. ČLA Diagrami of sound waves tor different vowel sounds. (From D. C 
“ties =e af Musical Sounds, The Macmillan Company.) 


mpletely out of step, that is, in 


If the two are co E st 
he one coincides with the 


with each other. 
est of t 


opposite phase so that the cr i aih 
trough of the other, silence may be ne ee d, for exam- 
Now suppose that one frequency 18 slightly changed, toT 


: other 513. Once a second the 
ple, one frequency 1$ 512 and the od o a 
two will be vibrating in phase, producing a touder s ; f 
once a second they will be out of phase, producing a weaker sound. 
The fluctuations in loudness thus produced are age beats. 
The number of beats per second will be equal to the difference 
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in frequency between the two tones, Tones of 512 and 522 cycles 
would produce ten beats per second, 
Beats can be used in tuning musical 


instruments, for they 
enable one to detect differences jn frequen 


cy very much smaller 
a difference in pitch. 


An aircraft pilot also can make use of beats in keeping two motors 


Masking. It is no news to the average 


person that to make 
his voice heard in noisy Surroundings he m 


USt raise its intensity 


AMG 
or 


MASKED THRESHOLD OF HEAR: 
“a ty 


tye 


DECIBELS 


FIGURE 11.8, The 
Psychology for the Fighting A 


phenomenon of sound masking. (Adapted fr 


om E, G. Boring, 


fan, courtesy of the National Research Council and the 


Combat Forces Press.) 
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ones than high-pitched ones have on iow-pitched ones. Noises 
have more masking effect than do tones. Masking is especially 
bothersome in its effects on speech. The intelligibility of speech 
depends mostly upon the tones of high frequency. This has been 
shown by eliminating in turn both the high and the low frequen- 
cies by means of filters. With all frequencies below 500 cps elim- 
inated, the loss in understanding speech is only about 2 per cent. 
with all frequencies above 1500 cps eliminated, the loss is about 
35 per cent. 

The masking problem has been especially serious where hear- 
ing signals or speech of others, is important, as in the cockpit of an 


i hlea 

drum, (B) middle ear, (D) cochlea, 
E 119. The human ear | (1) oe rve. (From T. Hough, W. T. Sedgwick, 

ioe Rone ial snang A aion Merini Ginn and Company.) 

and J. A. Wad ’ 


nk, or in the din of battle noises. The mis- 
ank, : : 
der such circumstances might lose an 


i iscovering the 

important battle. Much effort has been given to “a ge 

fa ah mei ‘uations and to finding better way 
facts about masking in such situatio! es Fg ne 

ignali kor of noise (see Fig. 11.8). 

of a background ; a 

pad 5 in view of the almost infinite var. y 
cero ye eer: r at the same moment, it is really 

y the ea í 
A an keep certain components grouped to 
ye C 
hat the buzzing sound of a bee can be kept 
= d of a motor, and both from the 


airplane, a military t 
understanding of a signal un 


frequencies affecti 
amazing how well y 
gether unmasked, so 
isolated from the humming soun 
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conversation of a friend. The auditory 
analyzing instrument although it is n 
in the phenomena of beats, fusion 


mechanism is a remarkable 
ot perfect, as we have seen 
» and masking. 


THE MECHANISM oF HEARING 


Any account of hearing is incomplete without some 
comments about the bodily structures that make it possible. The 
anatomy of the ear is well known in detail but our knowledge of 
how it works, that is, its physiology, is not yet quite complete. 


The External and Middle Ear. Fig. 11.9 shows the arrange- 
ment of the external, middle, and inner ear. Sound waves enter 
the auditory canal of the out 


er ear and set into vibration the 
eardrum stretched across the 


canal at the entrance of the middle 
ear. The middle ear carries the vibrations on to the inner ear by 
means of the hammer, anvil, and Stirrup bones, which act as a 
System of levers. The base of the stirrup bone is attached to the 
oval window, the entrance to the inner ear where the vibrations 
must be transferred to the liquid that fills the inner ear, 


The Inner Ear. The inner ear has three main parts, the vesti- 
bule, the semicircular canals, and the cochlea. All have an outer 
shell of thin bone filled with liquid. The vestibule and the canals 
serve as sense organs for another sense, that of bodily movement, 
although the liquid of the vestibule does transmit sound vibra- 


tions onward to the cochlea. The latter contains the receptor 


tube that is wound up snail-like, 
of the cochlea. It will be noticed 


(2) in the amount of tension 
and (3) in the amount of loading attache 


es 


+t, 
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ment lik > pi r har i 
mse ke the piano or harp. This has been the key to the und 
standing of how the organ works. s 


P hiner Sari Are Stimulated. It is believed, on the basis 
wali idence, that each part of the basilar membrane re- 
s most completely to some one frequency. We cannot 
that each fiber in it vibrates alone, for the fibers are bond et a 
and it is known that a single frequency may agitate many ex, 


While it does so, there is undoubtedly a focal point at which the 


basilar membrane, (C) organ of 
Anatomy, Oxford Uni- 


Ficure 11,10, Cross section of the cochlea. (B) ba 
(From D. J. Cunningham, 


Corti, and (N) auditory nerve. n 
versity Press.) 


vhich the response centers. 
ore of the entire basilar 
e basilar membrane is in 


hair cells in the organ of 
ith these cells 


ım, or about Y 
timulus, the m 
play- Once th 


fit, certain 
d. In touch w 


response is at a maximu 
The more intense the $ 
membrane is brought into 
vibration, or a limited part ° 
Corti that rest upon it are also agitate 


are the receptor cells.® 
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Some Defects of Hearing. 
is, of course, complete deafness. 
deficiencies in acuity of hearing. 
individuals is much larger 


The most serious defect of hearing 
But there are many other, milder 
The number of “hard-of-hearing 


than most people suspect. Tests of 2,078 
typical school children revealed that 13.3 per cent had defects 


worthy of attention, and only half of these knew that their hearing 
was defective,7 
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tone of a certain frequency, keeping this up for hours, even for 
days. The typical result is that the ear becomes relatively deaf to 
the particular frequency used and it suffers also much loss for 
hearing tones near that frequency or even tones of more remote 
frequencies. Recovery from such overstimulation is very slow and 
probably never complete. Intermittent tones cause more damage 
than continuous tones. Human beings who work in noisy fac- 
tories undoubtedly lose hearing acuity, some to the point of deaf- 


ness, from overstimulation. 
There is a common belief that 


The Hearing of the Blind. 
ensates him by improving 


because a person is blind Nature comp 
the acuity of his hearing and other senses. Careful studies of the 


blind prove that this is decidedly not true. The blind can neither 
hear fainter sounds nor make finer discriminations between sounds 
in pitch or in loudness than those who can see. The truth of the 
matter is that a blind person makes more complete use of what he 
does hear. He gives close attention to echoes and minor stimuli 
that to us mean nothing. This is not a God-given gift; he works 
for it. A blind individual at a school for the blind for the first 
time may be found to stop: clap his hands, and listen for echoes, 
then proceed on his way. Put soft-soled shoes on the blind in 
place of the customary ones that produce audible footsteps and 
echoes, and they are bewildered and lose their way about. Bi 
on the ground is for the blind man what a fog is to the man who 
sees. The general conclusion should be that the normal man witk 
all his senses is equipped with far more resources than he ever 
uses, and that when forced by circumstances to use them it be sur- 
prising what he can do with them. Nature's margin of safety is 


usually very wide. 


ENSE 

ion of Sounds. The problem of localiz- 
s—direction and distance. i i 

of the sound is judged primarily by 
know the type of sound; a loud 
s far away. There are other 
t sounds of which we are 


HEARING AS A SPACE 5 
Localizat 


ing sounds has two phase: 
The distance of the source 
its relative intensity when we 


train whistle is near an eras 
differences between near and dls 
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usually unaware, but which are sufficient at times to give cues 
as to the distance. Distant sounds have less volume, and some, 
especially noises, have a different timbre. 

In order to place a sound in its Correct direction, 
we need the Cooperation of the two ears. 
from either the right or the left have diffe 
ears. There are four factors, three of ther 
two ears: 


right or left, 

Sound waves coming 

rent effects on the two 

n depending upon the 
§ 


(1) Difference in intensity in the two cars, 
is only slightly nearer the Source than the other, the difference is 
often great enough to be useful. Tf louder for the right ear, the 


sound is localized to the right of the median Plane that divides 
the body into two halves, right and left. 


Although one ear 


(2) Difference in phase in the two cars. Remember that the 


a succession of crests and t 


Troughs (see 
P. 273). As they travel along past the 


crest of a wave 
other one. The brain is 
one side, 

The intensity difference is a better cue for tones of high fre- 
quency, The phase-difference cue is better at low frequencies, 
Tones of moderate frequency are Not so wel] localized, especially 
if the wave length is about the same as the distance between the 
two ears so that both ears receive the same Phase of the waves 
simultaneously, We can take better advantage of these cues, and 
the next, by turning our heads slightly. This would throw the 
sound source to one side of the median plane. \ 


is on the median plane, we cannot tell whether it 
or above the head. 


Vhen the Source 
is front or back 


(3) For complex sounds there are 
in the two ears, 


localized than pur 


slight difference 
Complex tones and noises are thus 
e tones. 


s in timbre 
more easily 


(4) Mental set. \ 


Vhen the Source of the sound is y 
if we expect the sound 


isible, and 
to come from that source it wi 


(see Fig. 
right ear are Sent over the 
nd vice versa. The factors of difference in 


11.12), sound Waves intended for the 
head into the left ear a 


i 


| 
j 
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phase and intensity may force the brain to place the sound to the 
right when its source is really at the left. With the eyes open the 
sound may still seem to come from the right after some training 
with the pseudophone. Imagine seeing a face talking silently at 


your left and hearing a voice from nothing at your right! When 
ar the sound in the direction of its 


there is a mental set to he 
vercomes the others, and the 


source, however, the factor of set o 

sound issues from its true source.” 
This is one secret of the talking 

located above the center of the picture 


picture. The loud speaker is 
screen. Yet you hear voices 


the bell-shaped receiver 
h the tube to the left 
ed similarly to the 


aves entering 
e head throug: 
the left are carri 


Figure 11.12. Young's pseudophone. Sound w 


on the individual's right are conducted over th 
the receiver on 


ear and sound waves entering A n 
right ear. 


actors in different parts of the screen, 
abit even if one tries. The 
The ventrilo- 


issuing from the mouths of 


and it is difficult to get away from this h 
success of ventriloquism is due to the same factor. 
quist has trained himself to talk with his lips motionless. He does 


nod ikra nis weice’ You throw it. He helps your mental set by 


looking expectantly and intently at his dummy while the latter is 
g exp its lips and body to strengthen your belief 


speaking. He moves 1 -aion 
that the voice comes from that direction. 


SUMMARY 

ome vibrating obj 
ars. The waves vary accord- 
lso vary in am- 


3 ect and are 


our € 
per second, they a 


Sound waves originate with 
usually transmitted by the air to 
ing to the number of vibrations 
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Variations in the stimulus are three 
important Properties of sound, namely, pitch, loudness, and 
timbre, correlated with frequency 
(or wave form), respectively, 
Human abilities to discriminate 
different degrees of loudness, 


» amplitude, and composition 


Pitches of tones, and also 
have been accurately measured. 
acuity near the middle of the scale of fre- 
quencies are much finer than near the ends of the scale. Individ- 


an elaborate mechanism for transforming the me- 
chanical vibrations of the air into vibrations of liquid that sur- 
rounds the receptor cells connecting with the 
Certain receptor cells respond most fully to ca 
sound wave. The receiving organs c 
longed overstimulation. The acuity o 


auditory nerve. 
ich frequency of 
an be damaged from pro- 
f hearing, as such, in blind 


with normal Vision, 


t type. The direction of a 
oudness, Phase of the sound 


QUESTIONS 


l. The Variety of sounds we can he 
“the Variety of colors WE can see, anc 
than hearing, Explain. 

2. Explain the importance 
crimination, and appreciati » for the Pianist, violinist, 
vocalist, and composer, 


3. Explain how it is that there 


people, each with a Speaking voice th 
others. 


ar is infinitely §reater than 
l yet seeing is Senerally more useful 


~ 
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4. Cite evidence to show that unused sensory equipment does not 
necessarily deteriorate with disuse. 
m 5. How can a person who has lost his eardrum and the bones of 
his middle ear still be made to hear? Why? 

6. How is it that the pipe organ can be made to imitate other 
musical instruments and even the human voice? 

7. What military devices that you know of have been based upon 
the principles for the localization of sounds? 
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CHAPTER XII 


The Simpler Senses 


tw “SIMPLER” senses include all except seeing 
and hearing. They are simpler only because elaborate accessory ap- 
paratus such as we find in the eye and the ear is lacking, or because 
they give us only simple patterns of experience that yield only 
crude information of things outside or inside us. We are usually 
attentive to visual or auditory stimulation and are most observ- 
ing to things seen and heard. The effects of stimulation of the 
other senses are, therefore, rarely conscious, and when conscious 
they are often relegated to the background. This does not mean 
that the simpler senses are of little value. Without them the 
vital processes of the body could not be carried on successfully. 
They merely contribute their measure of control of the entire 
Nervous system in more direct and automatic ways than do the 


Senses of sight and hearing. 


TASTE 
The senses of taste and smell are very intimately 


related in their use and in their operations. It is thought that 
both have evolved from a single primitive sense, found in fish and 
other lower forms of animal life, known as the chemical sense. 
The stimuli that excite them are chemicals, and in the primitive 
form there was only one set of receptors. The two senses still co- 
Operate in the selection of food and in the rejection of noxious 
substances that might otherwise enter the stomach as foods. 
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The Taste Receptors. The receptor cells responsive for the 
Sense of taste are located not only in the tongue but also in the 
linings of the cheeks and throat. A single cluster is called a taste 
bud (see Fig. 12.1). Children have more taste buds, particularly 
outside the tongue, than adults. A tiny Opening in the surface of 
the tongue or other tissues of the mouth admits saliva into the 


taste bud, and in order to stimulate the taste cells a chemical must 
be in solution. 


SURFACE OF TONGUE 


LAYERS OF 
DERMAL TISSUE 


SECTION ACROSS 
SINUS-LIKE VEIN 


ROE 
we OOS 


FIGURE 12.1. Cross Section of papillae of the tongue of a rabbit, 


(From F, H, Lund, 
Psychology, The Ronald Press Company.) 
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placed on your tongue. The broths from chicken, beef, pork, and 
lamb would probably taste alike. It is the — of B ih 
deserves most of the credit for the enjoyment of the ome se 
a agi arts. Our attention is centered on the delicious al 
> Te refer i i 
ae Pies il ay peen, n ee a 
g it; 
All the varieties of taste can be included within a figure known 


as the taste tetrahedron (see Fig. 12.2). At the four corners are 


the primary qualities, sweet, sali, sour, and bitter, and between 
the corners are intermediate tastes that resemble two primaries 
(see Fig. 12.2). Since there are also qualities that resemble three 


BITTER 


Potassium 


Aceton 
Sulphate 


Potassium 
Bromide 


SWEET SOUR 


Alkaline 
SALTY 


(From C. A. Ruckmick, The Mental Life, 


Ficurg 12.2. ‘The taste tetrahedron. 
and Company.) 


Longmans, Green, 
primaries and also some resembling all four, the figure is a solid 
one. 

Some Phenomena of Taste. As with most senses, there is 
adaptation to taste stimuli, whether sweet, salt, or bitter. Leave 


any solution in the mouth long enough and all taste for that 
offee taste less strongly bitter 


quality is lost.! Bitter grapefruit orc 
eating OT drinking them. Soup that tastes too 
á d 

y later call for more salt to 


salty at first soon is bearable and ma 
As in vision, there are aftereffects to 
It, a stimulus that 


restore its desired flavor. i 
adaptation. After complete adaptation to salt, a 
ordinarily arouses all four qualities will then give rise to the other 


as one continues 
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three, minus salt. Specific contrasts are often noted under these 
conditions. After eating candy an orange scems extremely sour; 
after a lemon the same orange seems sweet. 

No part of the tongue is equally sensitive to all four primary 
tastes. Bitter is sensed most easily at the back; sweet at the tip; 
sour along the sides; and salt about equally well over the entire 
surface of the tongue. It is possible that there are four kinds of 
receptor cells, one for each primary quality. 


The physiology of 
this is not yet known. 


Deficiencies of Taste. Corresponding to the color-blind indi- 
viduals as regards vision, there are persons who lack t 
tivity to some substances, although they may possess all four pri- 
maries otherwise. One substance known as phenyl-thio-carbamide 
is tasteless to about 25 per cent of the white popul 
tastes bitter to most people, sour to a small percentage, and even 
salty or sweet to a few.? The defect seems to be hereditary and 
slightly more prevalent among men than among women. A few 
other substances are known that are tasteless to some individuals 
and of doubtful quality for those who do taste them, 


aste sensi- 


ation, whereas it 


SMELL 


The sense of smell at least 
of having been associated with the cere 
ning of its development. It is still the 
impulses directly into the cere 
way of lower centers. 
functions of life 


deserves the distinction 
brum from the very begin- 
only sense that sends nerve 
brum without going indirectly by 
In lower animals it serves to guide all the 


; in higher forms it still serves the functions of 


respiration, nutrition, and reproduction. Though replaced to a 
large extent in man by sight, it is ready to serve in very subtle 
ways, as the blind can testify, The blind tell us that it is possible 
to identify people they know by their odors. Each Person has his 
unique odor, probably due to his diet, perspiration, sebaceous 
secretion, skin pigment, and glandular balance. Odors and the 
sense of smell do play a role even in modern Civilized life. The 
air we breathe and the food we cat must come under the inspec- 
tion of the olfactory organs, i 

Is the Sense of Smell in Man De 


generating? 
gested that since most odoriferous 


It has been sug- 
vapors and 


gases that supply 
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the stimuli for smell are heavier than air and cling to the ground 
ng os sone aaah posie keeps his nose away from the scour: 
ie a y asl deteriorating from disuse. Many species of 
a Rey senes of cll os AAG wt all” Tk oy toga 

at all. It may be thought 
that the same fate is in store for man, but this is probably not hie 
case. The sensitivity to odors is extremely great. Some human 
individuals have been shown to have an acuity approaching that 
of hounds, though human differences are very great in this septa, 


ae p Lation Flower patie 
(Violet) (ApS) 
Geranium Almond 
<~ Fruity 
(Lemon) 
— Animal 
Gadir I Foetors 
Spicy. _ Scorched 
(Nutmeg) (Tar) 
Cinnamon Incense 


Resinous 


(Turpentine) 
Ficurr, 12.3. Henning’s smell prism. 


An idea of the very weak stimuli to which we respond may be 
gained from the fact that mercaptan can just be smelled when it 
1s mixed one part mercaptan to 50,000,000,000 parts of air, and it 


creates a vile stench when mixed only one part in 300,000,000 
extremely rare. The 


Parts of air.? Abnormalities of this sense are 
at the average person can sense is very 


variety of odor qualities th te ee om Hoke 
large; perhaps as many as 60,000 distinguishable odors. Such facts 
O Not suggest serious deterioration of the olfactory sense. 


The Odor Qualities. All know 


Smell prism proposed by Henning. The six p i | | 
Corners of the figure are: flowery, fruity, Spicy, resinous, putrid, 


and scorched (see Fig. 12.3) . Typical substances emitting these 


n odors can be classified in the 
rimary qualities at the 
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six odors are listed along with the odors in Fig. 12.3. 
violet, lemon, hydrogen sulphide, tar, 
Substances emitting odors lying n 
mary odors are also given in F ig. 129; 

‘There are some odors resmbling three i 
the prism, and some resembling four on the sides of the 
odor of arbor vitae is flowery-fruity-spicy-resinous, 
onion is putrid-Aowery:scorched-spity. But there 
resembling morc than four at a time, and the figur: 


hollow one. 


The Organs of Smell. 


OLFACTORY 
END ORGANS 


NERVE 
FIBRES 


CCR 
p J 


From 
E 12.4. The smell organs. ( 

S W. Fernberer, Elementary General 
Psychology, The Williams and Wil- 
3 ° kins Company.) 


the esophagus. Fig. 12.5 shows a magnified s 
with its variety of receptors, some of which 
temperature and pain ai wel as the actual s 
stimulus is mechanical distortion of the skin e 


or pulling. 


The 
small brown patches of tissue h 
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They are: 
turpentine, and nutmeg. 
ediate to pairs of the pri- 


primaries at the ends of 
prism. The 
The odor of 
are probably none 
e is therefore a 


receptors of smell consist of two 
igh up in the two nostrils about 
on the level with the eyes. A 
stimulus, to affect the receptors, 
must be in the form of gas or 
vapor and must be carried up to 
the receptors by means of 
currents. Ordinary bre 
wafts stimuli to them on] 
slowly. Sniffing speeds 

process. Swallowing force 
rent of air upward from t 
carrying with it the o 
ticles from food 
(see Fig. 12.4). 


air 
athing 
y very 
up the 
S a cur- 
he rear, 
dorous par- 
in the mouth 


THE TACTUAL SENSE 


The sense of touch 
ors in the skin and 
of the mouth, nasal 
to some extent in 


ection of the skin 
se 


has its recept 
in the linings 
Passages, and 


rve the Senses of 


ense. The usual 


ither by Pushing 
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It has long been known that the skin 
Vithin the same square centimeter of 
ertain intensity, let us say one-half 
a sensory response at some points 
fact that the receptors 


Sensitivity of the Skin. 
is not uniformly sensitive. V 
skin a pointed stimulus of a c 
gram of pressure, will arouse 
and not at others. This is partly due to the 
are scattered, but probably more important is the fact that the 
receptors themselves differ in sensitivity. The stronger the stim- 


Derma or Corium 


Subcutaneous Layer 


Meissner’s corpuscle, 
Krause’s end 
The Ronald 


i kin. M 
Figure 12.5. Diagram of the receptors 1n me a en (K) 
(E) free su Saing hair bulb, (R) Ruffini Y psychology 

nerve ending, puscle (From Fe L Lund, Psychology,» 


bulb, and (P) Pacini’s cor ar Company.) 

meter. The 
and scalp. 
ties of the 


y square centi 
finger tips, lips, 
rd the extrem1 


ncreases towa 
follows the same rule. 


ll differences 


i i timulus 

i Stimuli. Adaptation to à s i 
Fee T place very rapidly. Thus one loses 
ka 


especially to weak stimuli, 
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awareness of the pressure of one’s clothing, including even a tight 


hat, and of spectacles, and rings. As compared with the other 


senses, when stimuli of comparable intensity are used, adaptation 
to tactual stimuli is most rapid. 

The range of adjustment is very great. For example, people 
who shield themselves from every bodily discomfort become hy- 
persensitive to all stimuli. At the other extreme, fakirs who walk 
through live coals with seeming lack of fee 
a process of more permanent ad 
extreme stimuli. 


ling probably undergo 
aptation or “hardening” to the 
The aftereffect of temporary adaptation is a 
Positive afterimage. One feels the “presence” of a ring after it 
has been removed. 


The Tactual Qualities. 


The typical qualities of sensation 
derived from this sense are t 


ickle, as the hairs on the skin are 
touched very lightly; contact, as a more substantial stimulus is 


applied; and neutral pressure when even Stronger stimuli are 
given. 


Response to Vibratory Stimuli. 
to the mechanical vibrations of a tuning fork that touches the 
hand lightly. A fuzzy, vibratory sensation is the result. Sound 
waves in air are far too weak to excite the skin receptors directly. 
But they may be transformed into mechanical vibrations of a 
button or diaphragm against which the finger tips are held. Such 
a device is the teletactor, invented by Gault for the use of the deaf 
who may be taught to “hear” through their finger ups. Deal indi- 
viduals are able with this device to perceive 30 per ce 
spoken words than they can by means of 
they can perceive 100 per cent more of tot 


The skin receptors respond 


nt more 
lip reading alone, and 
al sentences,4 


Touch Sensitivity of the Blind. Tests show that the blind, 


contrary to popular opinion; do not have any miraculous increase 


in the acuity of the sense of touch. The blind are in 


; š ferior to seeing 
individuals in sensing w 


eights and pressures.” Constant reading of 
Braille actually dulls the finger tips for delicate feeling. In sensing 
the presence of objects at a distance such as 


trees as the blind walk along the street, t 
“shadows across the face,” of being “grazed on the face,” 


i and the 
like. When covered with a mask to eliminate tactual sti 


muli to 


Le 


» 
1 
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the face they still feel the facial sensations. It has been suggested 
that these feelings arise from reflex action of the muscles in the 
skin of the face, muscles that tend to raise the hairs on the face. 
The reflexes are initiated through some sense other than tactual.® 


THE TEMPERATURE SENSE 

Temperature Stimuli. Physically, heat is merely 
activity of molecules. The more vigorous and energetic the move- 
ment the higher the temperature. Physical temperatures may 
zero, or 273 degrees below zero on the centi- 


range from absolute ‘ 
high values, thousands of degrees above 


grade scale, to enormously 
zero. Physically, nothing is warm or cold. Warm and cold are 


sensory experiences and require nerves and a brain to produce 
them. a 
The thermal receptors in the skin respond to only a limited 
range of external temperatures. The total range of stimuli that 
can arouse sensations of cold or warm or heat lie between —10 
degrees and +70 degrees C. Above and below those temperatures 


ie only response is probably pain alone, and damage to the 
tissues takes place. 
The Physiological Zero Point. s 
JS Ò = Y zar) 
Within the effective range for temperature sensations i W n 
" č "A norma 
or cold depends upon the temperature of the iy x os “a 
room temperatures of 20 degrees to 22 degrees ©., t ia P thich is 
of hands and face has a temperature of about i toe pee 
Sa ac EE 7 ow /S1Ca 
lower than blood temperature. There 1s a iana d we any 
heat from the blood to the air outside the body. 


i i ; by absorbing more heat from 
s : -rease that flow by 
ee When any stimulus tends to 


the skin, a cold sensation ew by giving up heat to the skin, 
re ow by § 5 

reduce the speed of outwar¢ aise warmin 

z ¥ > arouse warmth; 

warmth is felt Stimuli above skin ee ay at skin tem 

s 3 ere. Exactly a a 

: 3 , -ature arouse cold. : 

stim kin temperatu! Dom Be r 

uli below ski = nar coll ï felt. Skin temperature 1s, 

wa for thermal response. 


Whether a thermal stimulus 


perature, neither 3 
therefore, called the physiological r -ase of the tactual 

Sensitivity to Thermal Stimuli. j os ea stimuli. For 
sense, the skin is very unevenly sensitive to be large insensitive 
mildly warm stimuli, especially, there may S 


zero 
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areas. There are some spots on the skin that respond more readily 
with warm, and others that respond more readily with cold. These 
are called the warm and cold spots. But some very queer things 
happen here. Cold spots, that ordinarily respond only to tem- 
peratures below 33 degrees C., also respond to temperatures above 
43 degrees C. When they do, they speak with only one voice, and 
that is “cold.” This is called a paradoxical cold, for it is so un- 
expected and illogical. When the same stimulus, above 43 de- 
grees C., also stimulates warm spots nearby, the combined response 
is neither warm nor cold, but that of heat. Thus, the sensation of 
heat is not an intense sensation of warmth. It is a fusion of warm 


and cold, in which most of the traces of warm and cold have 
been lost. 


—— =Cold -m = Heat 
=---- = Warmth ——— = Pain 


INTENSITY; Physiological 
Zoro 
TEMPERATURE: —10° 0° 10° 20° 307 40° 50° 60° 70° 
(CENTIGRADE) 


sn— pj 
EXPERIENCE: Biting Cold Cold Cool / Tepid Warm Hot 
Zone of Indifference 


— 
Burning Hot 


Ficure 12.6. Correlation between the temperature of the stimulus and the thermal 
sensation. (After K. M. Dallenbach, in E. G. Boring, H. S. Langfeld, and H. P- 
Weld, Psychology, A Factual Textbook, John Wiley and Sons, Inc.) 


There is also a paradoxical warm for temperatures in the re 
gion of 25 degrees to 30 degrees C., but it is so weak that when 
combined with the genuine cold from those same temperatures, it 
does not produce a sensation of heat? Above 50 degrees C. and 


below 10 degrees C. the pain receptors are excited, and we get 
burning heat in the first case, and biting or stinging cold in the 


second. Fig. 12.6 shows in graphic form the scale of temperatures 


to which we respond, the ranges within which the two kinds of 
receptors respond, and within which the various qualities are 
normally aroused. 


Adaptation to Thermal Stimuli. Raising or lowering the 
temperature of the skin, as most stimuli do, changes the phys” 
. - d 
logical zero point upward or downward, as the case may be. The 


The Simpler Senses 395 


sensation tends toward indifference as this process continues. There 
is complete adaptation to small pointed stimuli regardless of the 
intensity of the stimulus, but to larger-sized stimuli adaptation is 
complete only for mild deviations from skin temperature. A 
curious illusion may be produced because of adaptation. Place one 
hand in cool water for a minute or two, and the other hand in 
Then place both in water at about normal skin 


warm water. 
The same water will feel warm to the one hand 


temperature, 
and cool to the other. 


Pain 

Sensitivity to Pain. Pain can be aroused in almost 
all parts of the body in connection with many kinds of tissue. The 
Stimulus may be of any kind of energy that injures or threatens 
to injure tissue. The skin is richly supplied with pain receptors, 
although some regions are more sensitive than others. In general, 
the skin is more sensitive at the extremities, near joints, and at 


places, like the neck, where large nerves and blood vessels come 
near the surface. Sensitivity to pain in the teeth is said to vary 
at different times of day, rising steadily from 8 AM. toa maxi- 
mum at 6 P.M., and then dropping rapidly until midnight. 
Qualities of Pain. Not all pains are alike. Mild ase ney 
produce an itch or prick, which, as the = a s x 
may become a clear pain. These mild forms ea a al ay a 
pleasant, and are certainly bearable. Certain regions ie ner | 
give fis to a more sharp, intense, and unbearable cer k 5 
quick pain. Such pains are easily aroused underneath g 


nail, in the ear, or in a deep Cav! 
While pains are universally danger signals 
nt in their demands, curiously 


vest of all. A pin prick on the 
a pressure sensation, and perhaps cold, be- 
obably because ay mange 
impulses to the brain for pain are very small in diameter: a 
ae may also delay the pain sensation. ig awe 2 re 
nce peas pes ee ii r in one locality may 
tion is called to the injury. A strong pain 


ty ina tooth. 


Time Relations. 


f p e 
to the organism, and they are urg 


i i lov 
enough, the pain response 1 the s 


hand may first arouse 
fore pain comes in. This 18 p! 
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obliterate a weaker pain in another. The secret is probably a 
matter of attention. 


Adaptation to Pain. It is now known that there is adapta- 
tion to painful stimuli as well as to others, much as common sense 
may doubt this fact. The stimulus must remain constant, however, 
for any slight change in it brings back the pain. Complete adapta- 
tion may occur within ten minutes for an unchanging stimulus.’ 


Most toothaches and similar pains are caused by internal condi- 


tions that are continually changing, and the fact of adaptation 1$ 


therefore of little comfort to the usual sufferer. In this case, dis- 


traction and relaxation of one's muscles are probably the most 
effective devices. 


Tue KINESTHETIC SENSE 


The Proprioceptors. Scattered throughout the 
muscles, tendons, and joints are receptors that are stimulated by 
bodily movement. The contraction of a muscle, the stretching of 
a tendon, and the rubbing of bones one upon another at a joint 
furnish the necessary energy. These receptors come under the 
technical name of proprioceptors. They furnish the brain at all 
times during our waking hours with im 
tion of our limbs and trunk and of ch 
ment. Without them we would have 
we could see our limbs 


pulses indicating the posi- 
anges of position or move- 


a sorry state of affairs. Unless 
at all times we would have little or no 
knowledge of their positions, and little control over our move- 


ments. Individuals whose kinesthetic tracts in the cord have been 
severed are, as a result, almost unable to stand or walk 


The Kinesthetic Qualities. Clench your 
notice the feeling aroused in your forearm, It is 
dull pressure, verging on dull pain or ache, de 
strongly you contract your muscles and how 


other times, when you feel fresh and rested and in good health, 
your muscles fairly tingle with a quality best described as a 
bright pressure. 


fist vigorously and 
best described as a 
pending upon how 


Clench your fist again and observe 
and fingers where the tendons are bei 
there are best described as strains. W 


the feelings in your wrist 
ng pulled. The sensations 
ith extreme stimulation this 


fatigued you are. At 
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may go over into dull pain and ache. Relax your hand, grasp witl 
your right hand the tip of the forefinger of your left hand a 
wiggle it back and forth at the joints. The typical se on 

aroused in the joint is called smooth pressure. S 


THE STATIC SENSE 

; The Static Organs. These organs are located in the 
nner ear along with the cochlea. There are two distinct parts, the 
TERR., Pa 5 
vestibule and the semicircular canals (see Fig. 12.7). Both are 


Lefe Right 
Anterior or Anterior or 
Superior Superior 
Canal 


Capal 


Right 
External 
Canal 


Left 
External 


Canal 


Òk Right 
Posterior Posterior 
Canal 


Canal 


g their positions in three 


als. A diagram showin, 
Elements of Human 


Ficure 12.7, The semicircular can y 
Planes of space. (From H. C. Warren and L. Carmichael, 
Psychology, Houghton Mifflin Company.) 


filled with liquid and at certain places on the walls there are hair 
cells that are said to be stimulated by movements of the liquid. In 
either case, movement of the head in any direction, either in a 


straio i - +) a rotation of any sort, is the cause of the 
ght line or in a rot 


stimulation. 
Results of Stimulation. Stimulation of the static organs has 
ly reflexive and unconscious. 


widespread and varied results, most cic 
There is a turning of the eyes and an adjustment of the positions 


of head, limbs, and trunks as if in correction to a loss of equilib- 
rium. Under normal conditions the result is better balance and 
more favorable bodily position, including the adjustment of the 
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eyes for seeing. Excessive stimulation leads to extensive visceral 
responses, a tightening of the abdominal muscles, reversed peri- 
stalsis in the esophagus, rapid flow of saliva, and perspiration. 
The conscious results from all this include a swimming sensa- 
tion in the head, dizziness or vertigo, and nausea. Little of this is 
aroused directly by the static organs themselves, except perhaps the 
dizziness and vertigo, and this is doubtful. Motion sickness, in- 
cluding air sickness and seasickness are attributed to a conflict 
between sensory stimulation from the static organs and from the 
eyes. Both organs are stimulated by movement of the body in 
space. In ordinary locomotion the brain gets concordant informa- 
tion from the two senses. In locomotion on board ship and in 


similar unusual circumstances, the customary concordance is miss- 
ing. 


Adaptation. Fortunately, adaptation takes place for the static 
sense, and one recovers from unusual stimulation of the static 
organs. Dancers, acrobats, and stunt flyers find this usually true. 
Aftereffects are striking. One may feel his hotel room rising and 
falling a day or two following the end of an ocean voyage. After 
whirling around in one direction the impression is that one is 


turning in the opposite direction. The swimming sensation, like- 
wise, reverses its direction. 


ORGANIC SENSATIONS 


Sensitivity of Internal Organs. 
single organic sense, the receptors that are sca 
the viscera and other intern 


Aches and pains are the mos 
“queer” sensations are often ri 


While there is no 
ttered throughout 
al organs yield sensory responses. 
t obvious of these, although other 


i eported. Many internal pains, such 
as cramps, come from the severe contractions of smooth muscles 
or the distension of the alimentary canal with gases.!? It is very 
difficult to study these responses experimentally because the re- 
ceptors are so inaccessible. 


During abdominal operations it is found 
surprisingly insensitive to cutting, burning, 
though local anesthetics were used merely up 
cases, it is doubtful that the viscera can be s 


that the viscera are 
or crushing, Even 
on the skin in these 
o insensitive in view 
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of the fact that they are so richly supplied with nerve fibers. The 
only conclusions possible are that the condition of the viscera dur- 
ing the operations is abnormal, or that the stimulation of them has 
mostly unconscious effects. The puncturing of arteries and veins 
and other deep tissues, gives rise to dull pains and aches. It also 
arouses widespread reflexive responses such as perspiration, faint- 
ing, or “shock.” Other common organic patterns of sensation we 
recognize as feelings of hunger, thirst, nausea, suffocation, oppres- 
sion, and the like. 
SUMMARY 


From the psychological point of view, the experiences de- 
rived from the simpler senses fall into three classes. The taste 
taste tetrahedron, the odors which form 


somesthetic or pressury sensations. For 
several specialized receptor cells. For all 


hen stimulation persists for any 
here are positive aftereffects, 


qualities which form the 
the smell prism, and the 
all these senses there are 
of them there is adaptation w 
length of time; for some of them t 
and for some, negative aftereffects. 
All of the simpler senses enter into conscious mental activity 
to a much smaller extent than do the senses of seeing and hearing, 
although the variety of experiences that they provide is by no 
Means limited, Stimulation of these senses is highly important 


from the standpoint of bodily well-being, even if the responses 
aroused by them are often unconscious and automatic. N 


QUESTIONS 
l. Analyze the sensory experiences, as you remember them, that 
are derived from eating the following stimulus objects, ato taste, nig 
tactual, kinesthetic, and other components: warm buttered toast; hot 
Coffee with cream and sugar; lemonade; a lump of ns i z 
2. What is the importance of “qualitative figures” like the sme 


Prism an i 
and the color solid? 
; istry, rob: 
3. If you have studied chemistry, suggest the p 
Sweet, salty, sour, and bitter stimulation. eer 
4. Why is it significant that most inorganic € 
while : : 
many organic ones are not ; ee 
5. Try to dtetingcil speech sounds and music by par rakes 
finger tips against a radio in action. Do the deaf actually 


their finger tips? Explain. 


able sources of 
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6. Many of the simpler senses have merely unconscious or vagucly 
conscious results. Place them in probable rank order in this respect, 
the most unconscious sense being placed first. i 

7. The kinesthetic sense is in reality the so-called “sixth sense. 
Explain. ; ; 

8. Discuss the importance of the static sense for aviators, sub- 
marine operators, clevator operators, and sailors. 

9. Why is it difficult for us to locate and interpret the source of 
organic stimulation? 
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CHAPTER XIII 


Observing 


T.. «ost obvious use of the senses is that of mak- 
ing observations. By observation we become aware of things going 
on at the moment. It is clear to the most casual observer of mental 
activity that no individual makes complete use of the sensory 
stimulation that he receives at any one moment. An overabund- 
ance of material is furnished to the brain during the entire period 
one is awake. Each individual is literally immersed in a sea of 
stimulating forces, both from without and within, Yet our powers 
of observation are so limited that, roughly speaking, we can ob- 
serve only one thing at a time. Most sensory stimulation passes 
completely unnoticed. Some of it produces entirely unconscious 
effects in the nervous system; some of it produces effects of which 


we are but dimly aware; and some of it produces mental activity 
that is highly conscious. 


PREPARATION TO OBSERVE: ATTENTION 


The Nature of Attention. At the present mo- 
ment, as you read these words, you are eye-minded, that is, you 
favor the stimulation coming to your visual receptors. Until you 
are reminded of your somewhat uncomfortable chair or of a pos- 
sible pinching shoe or perhaps a lame neck, the somesthetic 
sensations coming from those sources are weak in comparison to 
what you are seeing, if indeed they exist for you at all. Stop in- 
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stantly and listen to the most interesting sound in the room. The 
words on this page then fade out, at least momentarily. 

The point is that even though the sensory stimulation of the 
moment remains constant, some stimuli usurp the center of the 
forced into the background. There is a con- 


stage, and others are 
This process of selection of what one is 


tiħual selection going on. 
going to observe goes by the name of attention. 

The process of selection usually includes a preparatory set to 
ian another. The set to observe may 
be quite specific. One can be alert to 
ready to use all the senses 
mit his alertness 


observe one thing rather tl 
be very general, or it may 
his external environment in general, 
ve to outside stimuli. One can li 
to one sense at a time, as in looking or listening, or in palping an 
object by running his finger tips over it. One can restrict the 
alertness still more, selecting a more limited set of receptors, as in 
a the period at the end of this sentence. 
yer visual stimuli lose their potency, 
to the period. In a mass of sounds 
particular tone, as in analyzing an 
Here, selection is narrowed down 
erience. One could carry the re- 
irther by paying strict attention 


its loudness, pitch, or its 


that are recepti 


looking for irregularities it 
For a moment nearly all otl 
even though they are very close 
one can “tune” his ear to one 
overtone from a complex tone. 
to a single item of sensory exp 
striction of his observation still ft 
to only one aspect of that overtone, 
umbre, 

All of these examples of selection come under the heading 
of attention, Attention 1S, therefore, not a thing or a power that 
makes selection possible; it is the process of selection itself. When 
m popular language we speak of “concentration of the attention, 
We really mean that there is a very narrow range of selection and 
that this selection is long SUS 

The Motor Aspects of Attention. . eee 
Sensory and motor aspects. It can be observed in the other peny 
who is attending, and also introspectively in ones self. What do 
we see in the ae a person while he is attending? Let us say that 
he is intent upon listening to a faint call from a distance. The 
total picture is one of adjusting his sense organs for the best por 
sible reception and the avoidance of competing sensations = 
may interfere. His body is oriented in the direction from which 


tained. 


Attention involves both 


aile 
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he expects the sound. His head may be turned or “cocked,” with 
his better ear in the direction of the stimulus to come. He re- 
mains motionless. His breathing is, for the moment, reduced or 
suspended, as if to minimize the effect of breathing sounds or of 
kinesthetic stimulation. 


Ficure 13.1. A camera constructed for photographin, 
reader or observer, (Courtesy of G. T. Buswell.) 


g continuously the eyes of a 


There is usually a general muscular tenseness, depending upon 
the amount of effort required in s i ‘ . ie i 
DEE O aie ] n shutting out interfering stimuli, 
pending upon whether there is an accompanying set Or 

5 2 
preparation to make a muscular response to the expected silos: 


Adjustment of Sense Organs. 
turned toward the inspected obje 
open, “bright,” i 


In visual attention, the eyes ar€ 
; j ct, or they shift about with an 
alert look. This is adjustment of sense organs. 
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Visual attention also involves adjustments of the sense organ 
itself for better seeing. The ciliary muscles and the muscles in 
the iris are alert to calls for efficient adjustments and to quick 
shifts in adjustment. The middle ear, with its tensor muscles, 
may also make some favorable adjustments for better hearing 
when a better selection demands it. Other sense organs have 
little in the way of adjusting mechanisms, although attention to a 
spot on the skin is accompanied by a slight rise in the temperature 
there, with improved circulation of blood. Attention to one sense 
seems to have a general “tuning up” effect, improving the acuity 
of other senses slightly at the same time. 


Nervous Adjustments. Whether there are also adjustments 
within or at the receptor cells themselves is not known, The 
most drastic adjustment of all must be made in the brain itself- 
Just what occurs there to “tune in” one set of sensory excitations 
and to “tune out” others, we do not know. When one brain ac- 
tivity is increased by other brain activities, we apply the term 


facilitation; and when one brain activity is weakened or entirely 


killed by others, we apply the term inhibition. But these are 
merely general, descriptive names and do not really explain the 
Deenen See > 

tuning processes that occur in attention. 


eterminers of Attention. The most important question in 
connection with the process of attention is what factors determine 
the selection of stimuli, It is only reasonable that the stimuli 
that secure the right of way entering the brain are going to be the 
ones that determine the activity to follow. Excitations nde favored 
by selection either die an early death or exert but feeble influence 
in the higher nervous centers. The selected excitations are much 
more likely to produce perceptions, thoughts, feelings, and actions, 
and through these effects they leave permanent changed in the 
individual, through learning. He who would control the actions 
and the development of others must first of all get their attention, 
whether he be teacher, salesman, advertiser, or preacher, He who 


would control his own attention must understand what factors 
dominate it. è 


The factors that determine w 


ap : hich stimuli will be favored may 
be divided, for convenience 


> Into the external and the internal 


H 


yr 
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factors, which, taken together, are sometimes called the conditions 
of attention. Some stimuli, because of their own properties, hold 
an initial advantage over others. They may force themselves upon 
us in spite of anything we may do. But to a large extent, certain 
factors in ourselves fortunately choose otherwise. Our attention is 
not merely a victim of external forces. The distinction between 
external and internal conditions is not complete, for the reason 
that we are so constructed internally as to be more responsive to 
some kinds of external stimuli than to others. The distinction is 
merely a practical one, in that we can control attention either by 
Manipulating the stimuli or the individual; the external factors 


or the internal ones. 
ar 


Some External Determining Factors. A list of the more im- 


Portant external conditions of attention follows: 

(1) The Kind of Stimulus. We are habitually eye-minded or 
d auditory stimuli usually have a general 
Within these senses certain qualities 
for example, the colors orange and 
yellow. Colored advertisements are said to have an advantage 
Over colorless ones, although their advantage in getting and hold- 
ing attention is probably very slight. ‘The effectiveness oi colors 
is less a matter of color, as such, as it is a matter of contrast with 
the background, or of novelty. The same 15 probably true wih 
regard to favored sounds. But some sensations, for example cer- 


i teli ` pai be insistent because of 
tain odors and the feeling of pain, may sisten : 
. The biological basis for 


their vital j 7 the organism 
al importance to g ; 
i r o responses of 
choice of stimuli can be noticed more clearly in the ae ee 
i Ë r fi 
lower animals. Bees, butterflies, and other D 5 ec ; 
food or mate by depending upon some outstanding quality o 


the object. 
(2) The Intensity of the 
that bright lights, loud sound 


tense sensations come to the f 


eee the pais value of a stimulus is not 
are exceptions, that is, if the attention value 
> , 


i: ri T i i i ther 
ays dire i tensity, then some oO 
1 i ctly P opo tional to its MH J 
Ctor has e ike mosi general laws in psy- 
ntered to interfere. Li r g P 


ĉar-minded; visual an 
right of way over others. 
may have some advantage, 


Stimulus. It is common observation 
s, excruciating pains, and other in- 
ore. Intense stimulation demands 
f not for survival. If there 
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5 p fie. lan 
chology, or in any field, one should begin the statement of a la 
d i ” hi 5 ng 
by saving “Everything else being equal.” Everything else beir g 
; i reater its e n 
equal, the more intense the stimulus, the greater its attenuio 
> 
value. 


(3) The Size of the Stimulus. Large objects, yolunu 
sounds, and somesthetic sensations are favored in attention. Darg® 
objects excite more receptors, and so, as in the case of intense 
stimuli, send more excitations to the brain per second. In both 
cases, discomfort or even danger is threatened, and therefore these 
excitations have the right of way, for the moment, at least. 


> 


w 


N 


ATTENTION VALUE 


1 4 9 16 
AREA OF THE STIMULUS 


am showing the relationship between the size of a stimulus and 
its attention value, 


FIGURE 13.8. Diagr: 


i In e died extensively. It 
has been shown that the attention value of an 
Foportional to the square root of its 


lent is only two times as effective for 


age advertisement, 


getting and holding attention as a quarter-p 
not four times. 


i (4) The Duration of the Stimulus and Repetition. At first a 
stimulus may not succeed in i : 


— 
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which is to say that its duration is interrupted. This is because, in 
most cases, adaptation sets in for a continued stimulus, and be- 
cause another factor, change, enters in for the repeated stimulus. 
Decorators and musicians make use of this factor by introducing 
recurring patterns in their compositions. Orators introduce al- 
literation, and also recurring catch phrases. The greatest effect of 
repetition is obtained when slight variations are introduced. While 
repetition and duration are effective factors for catching atten- 
tion, either is deadly if it is overdone. Both are usually poor 
factors for holding attention. 

(5) The Position of the Stimulus. Will any part of the visual 
attention? Where on a page of advertising 


field be favored in i 
of an averagêperson 


matter or on a billboard will the observation 


be centered? 
It has been shown that in magazine advertisements, the normal 


observer favors the upper half of the page over the lower, and the 
ow much of this is due to normal read- 


With other stimuli, where reading is 
not demanded, the left side of the field is still favored, at least 
in right-handed individuals, but the lower left part may have an 
advantage over the upper left. In the case of Beker: to bill- 
boards, as set up in the laboratory, the lower part of the field just 
below the fixation point is favored over the upper part. 

(6) Isolation of the Stimulus. Isolation means lack of com- 
Petition for the use of the cortex, and lack of confusion with other 


details. Some advertisers clutter UP their pages with m much 
1 7. a 
Material that little of it is clearly noticed. Some leave wide mar 


3 . : npete for the 
gins, and present one unencumbered object to i r od with 
reader’s attention. A quarter-page advertisement display 


Jer: ain in attention 
half page with clean border showed an average gal 


value of 30 per cent. 


left half over the right. H 
ing habits is hard to say. 


e, every stimulation is a change; it up- 
in the organism. But relatively 
pplied, lead to sensory adapta- 
curs they lose their hold 
ng else. Some stimuli, 
hange in the nervous 


(7) Change. In a sens 
Sets some state of equilibrium 
Unchanging stimuli, once they are ê] 
tion. Even before complete adaptation 0c 
On attention. Attention shifts to somethi 
When they are applied, mean a greater C 
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processes than others. The equilibrium is more rudely _ le 

greater the change, and the more abrupt. the greater the cha 

for catching and holding attention. l l n 
You lose awareness of the smooth purring of your — 

as you speed along, but let ever so slight a change in tais E 

occur and you may be immediately alert to it. You become : 

livious to the ticking of the clock in the room, but let the soun 


c > 5 s cessation 
stop suddenly, and your attention is called to it. Thus, cess at 
of a stimulus, or even a change downward in intensity or in siz 
is an effective determiner of attention. 


A : i an 
(8) Movement. Movement is a form of change in that 4 
object changes position in space, but it is w 


its own right. Moving stimuli have 
brain. Moving objects hav 
ject remains in place 
periphery of the reti 
ing stimuli and to a 


orth mentioning in 
a powerful influence on the 
€ potential danger. So long as an ob- 
, it is regarded as relatively harmless. The 
Na seems especially tuned to respond to mov- 


rouse the vigilance of the 
Some higher animals, w 


as if to distract the attentio 


organism. 

hen in combat, lash their tails about 
n of their opponents. Feigned mover 

ments of limbs and head also have their distracting effect. Moving 

electric-light signs have a much greater advantage than stationary 

ones. When one is trying to “concentrate” on work it will help 

some to eliminate 


Moving objects in the periphery of the visual 
field. The magician makes much use of t 
The hand is not ‘ 


he factor of movement. 

quicker than the eye.” He simply keeps yout 
attention fixed on some 1 
of his trick, but which is 


ms important as a part 
: ak : While you are watch- 
ing his right hand, his Je 

. 


rforming the trick. 


ntion. The internal deter- 


too many to be discussed in full 
lous determiners can be included under the 


movement that see 
merely incidental. 
ft hand is really pe 
The Internal Dete 
miners of attention a 
here. The most oby 
term mental set, 


rminers of Alte 
re many; 


C 


> 


Observing co 


place numbers. A group of students are told that when the card 
is exposed to their view, they have five seconds in which they are 
to notice as many colors as they can, for they aré to write a list of 
all the color names they can remember after the exposure is over. 
For 57 students who served as subjects, the average number of 
colors reported was 6.3. Immediately after the exposure, the stu- 
dents were instructed to list, also, the names of any forms and any- 
thing else they noticed. The average number of forms listed was 
only 3.3, or about half the number of colors, although form and 
color belonged to the very same objects. Forty per cent of the sub- 
jects stated they did not see any number at all, and many more 
could not name any numbers. Fifty-four per cent saw no letters, 
and some who did observe that there were letters present, could 
As to size and intensity, in contrast with the back- 
ground the letters and numbers were larger and more intense. Yet 
the mental set “to notice colors” produced a highly selective result, 
even in opposition to external factors. This is but one of mr 
able examples in which a mental set 1s the most powerful de- 
termining factor for attention. ; ee 
What determines mental set? In this particular experiment, 


the verbal instructions of the experimenter aroused maa set 
i rar re such speci ac instruc- 

for i veryday life we rarely hav i 

aae en isors are continually 


i ‘ker e supervi 
tions, though all workers who hav 
ane ke or the most part, a mental set arises 


receiving such instructions. F i ) aap er 
in a more natural manner. Its history is a very p 
matter that takes us into the fi 
cussed in earlier chapters. i a 
i iv itive sort, 
Attention determined by internal motives of a oe 
We may say is due to interest. We are interested in 0 jects A 
e ur curiosity, or that 
Tati ic t appeal to € 
gratify our organic needs, tha 1 othe 
ý interest alrea 
Satish or pee onal demand. The types of cady 
Sic u R nborn motives. 


; innate or 1 
Mentioned rest more directly upor = Jat are acquired by the 
Human interests also include very many t 


i aining. We 
individual, and these depend upon AENEA ii pi roe for. 
develop habitual mental sets that determini eq safari in Africa, 
The primitive man, acting as guide to a ee ae man entirely 
Notices sights and sound and odors that the € 


not name any. 


eld of motivation, which was dis- 
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overlooks. This is not because his senses are any more acute, but 
because he is trained to be receptive to the significant things. : 

An old hunter or trapper, likewise, notices things to which = 
friend, who is a novice, is entirely oblivious until they are pointe 
out to him. He simply does not know where to look or eae 5 
select. Suppose a botanist, a geologist, and a psychologist = 
walking in a zoological park. The botanist, from long paper” , 
is tuned to observe the flowers and shrubs, the geologist notices 
the natural rock formations, and the psychologist notes the be- 
havior of the animals behind the bars and also of those in front. 
A great share of any individual's education consists in developing 
the management of his attention. This makes him a better ob- 
server, and creates new and deep interests, 


Distraction. A distractor is best defined as any factor that 
normally tends to break up sustained attention. In a more popular 
sense, the disturbing element interferes with what the individual 
wishes to do at the moment. It is thus usually an external factor: 


and it interferes with the selection already set up by internal 
. factors. 


Some Distractors Not a Hindrance. Distractors are not by 
any means always detrimental to mental output. Experiments have 
shown, very surprisingly at first, that an individual may actually 
improve in mental output under the influence of 
uli. It is generally assumed that the 
individual during mental work may be measured by his output in 
terms of speed and accuracy when the kind of work requires close 
attention in order to do it at all. For example, Morgan required 
his subjects to react by pressing a key with one finger when a color 
suddenly appeared. This automatically exposed another color 
for which the subject had to make a reaction with a different key, 
ven more than that so that 


After a subject had begun his 
series of reactions, very loud sounds, like the ringing of fire gongs, 


buzzers, and phonograph music, were turned on and off in hap- 
hazard order. At first the subjects were badly disturbed and re- 
y brought their performance 
al. But this was done at a 


distracting stim- 
degree of attention of an 


and so on. The task was complicated e 
it could not become automatic. 


, however, the 
up to normal and even above norm 


«x 
£ 


Ai 
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much greater ¢ 
a greater cost of energy, as shown by the fact that they exerted 
ore cular rt i i 
; muscular effort in pressing the keys. Records of their breatl 
ing showed increased intake of oxy; z i on 
F e atake of oxygen and a change in the rhythm 
eathing, such as occurs when one talks to himself. 


Adaptation to Distraction. With continued periods of work 


under distracti it is fi 
ler distraction it is found that the expenditure of energy de 
creases. This ; si f 
= This shows that individuals can become habituated or 
adapted to working under distraction. When the distractors are 
a te ndividuals again lose in output for a time 
becoming adapted once more to quiet surroundings. It is 


do i 
ubtful, however, whether anyone ever becomes so fully adapted 
energy cost is no greater than with- 


suddenly removed the ir 


Roi Aken É š 
distracting stimuli that the 
ou se dis i 

t those distractors. And no one would actually bring his per- 


formance under distraction up to his level without distraction. 
unless he were strongly motivated to do so. Morgan’s subjects 
were found to have a certain standard of speed in mind, and they 
put forth the necessary additional effort in order to attain that 


Standard, 
oo experiment involving 19 minutes of concentrated 
al work on a mental test, two groups of students of com- 
parable initial ability in the test were tested, one in a quiet room 
and the other in a room literally swamped with visual and audi- 
tory distracting stimuli. The average score was 137.6 for the 
Control group (working in quiet conditions) and that for the 
Pi penine (distracted) group was 133.9. The average loss to 
€ attributed to the distractions was only 3.7 points, a trifling 
difference. Some individuals lost more and some less. No doubt 
this experimental group expended much the more energy that 
expressed itself later in the form of strained eyes and stiff necks.* 
Under similar conditions another experimenter found an in- 
creased expenditure of about 60 per cent, with some saving in 
this after a few days of adaptation to such working conditions.” 
Effective? Certain other facts con- 
In general, sound stimuli 
imuli. A distractor 
e stimuli to which 
hile listen- 


Teer Makes Distractors 
es ng distraction are worth ! 
iz ce A distractors than are li 
ees e potent if coming 1n tl 

e trying to attend; soun 


noting. 
ght or tactual st 


sense as th 


ye same 
racting W 


ds are more dist 
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ing; lights while seeing, and so on.‘ Interrupted or varying stimuli 
are stronger distractors than are continuous or unchanging ones, 
as the factor of change would lead us to expect. 

The set or attitude of the individual has much to do with the 
effectiveness of the distractor. An active or positive attitude toward 
the task to which we wish to attend is usually much better than @ 
negative attitude toward the distractor. By attempting to force the 
distractor out, we are paying attention to it. Appealing distractors 
are more potent than other stimuli, because they gain internal 
factors as allies on their side. For example, interesting anecdotes 
are found more effective for the average person than music. 


Division of Attention. Can attention be divided between two 
distinct tasks at the same moment? Can there be two separate foci 


of conscious activity at the same instant? This is not a question of 
carrying on more than one activity at a time, for we often do that. 
We can talk while we walk and, at the same time, continue breath- 
ing. The question is whether two tasks both requiring close 
observation can share the limelight simultaneously. For example, 
can one count marbles with one hand while using the other hand 
to dot letters as they come in quick succession into a small open- 
ing? And can he perform each task as rapidly and accurately as 
if each were done alone? And, if he succeeds, how does he manage 
to take care of the two tasks? 

This problem is of considerable importance to individuals 
who must operate very complicated machinery. Aircraft pilots, 
for example, must be alert to many sights, sounds 


d $ $ , and feelings 
anc must give attention to a number of tasks simultaneously on 
many occasions. 


“How Two Tasks Can Be Performed at Once. Experiments 
with double tasks show that there is no consistent ica ability 
in individuals for performing pairs of tasks ae neresi 
It depends upon the tasks, and how much practice the person 
has had in them separately or together. “The ability to į a ve in 
this respect depends to some extent upon the intelli ae he 
individual. There are four Ways in w = anata 


hich two si 
: simultaneous tasks 
may be successfully performed together: 
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(1) Attention shifts back and forth between the two tasks 
Suppose you were asked to count backward by threes ete 
with 820 and at the same time to write the word ervare 
backwards as rapidly as you can. You would probably ats 
alternate the two, counting for a short time, then writing for 
time. You might be able to oscillate back and forth beiweañ the 
two rapidly enough that each task would be carried forward under 


its own momentum during the shifts away from it. 


9 m” 
(2) One task may be more or less automatic if you have had 
a similar task, or, as you proceed, one task 


any practice in it or in 4 
becomes automatized. Attention is then kept more completely 


upon the less automatic task. 

ay be combined into a single rhythm or 
he piano is an example of this. After 
h hand alone, when first playing with 
disturbs the other. Gradually 
organized pattern to which 


(3) The two tasks m 
pattern, Learning to play t 
learning first to play with eac 
both hands together, the one activity 
the two come to move together in an 
attention can be given as to one thing. 


real cases in which the two tasks 


ing automatic, and yet attention 
The stage performer who stands 


(4) Finally, there seem to be 
remain separate,’ neither becom 


seems not to shift between them. 
on his head, answers questions, solves two or more problems in 


arithmetic with hands and feet simultaneously, may have acquired, 

through training, a genuine knack of separating the tasks and yet 

attending to them Laboratory tests seem to show that this true 
g 3 

case of division of attention can occur. But even here, one of the 

carried on in a more passive way re- 


abituation. 

ally obtained by, 
bining the two. 

s chapter, if applied, 
ol his own attention, 
in that they “cannot 
ch fact may apply to 


two simultaneous tasks is 
sembling some degree of h 

The best results are ust 
the two tasks automatically, OY by com 


performing one of 


\/ Control of Attention. The facts of thi 
should go a long way to help a person contr 
as well as that of others. Those who compla 
concentrate” would do well to think how ea 


themselves, 
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Self-directed attention is a matter of marshaling the necessary 
motivation and directing it in the right way. Having one or more 
large, important goals is very important. It makes unfulfilled 
minor goals seem unimportant. Thomas A. Edison had no diff 
culty in giving absorbed attention to his tasks for long periods 
of time. An all-absorbing interest is the secret of the sustained 
efforts of those who have achieved ¢ 


atness. Many such goals are 
vocational. If you should be lacking definite ideas of vocational 


plans for yourself, you could probably obtain help from a com- 
petent vocational counselor. 

The best way to handle distracting stimuli is to eliminate them 
from your environment where that is possible, or to move to 4 
less distracting environment. Work in a comfortable, quiet place. 
with or without the presence of other persons, depending upon 
whether they facilitate or hinder your efforts. If there must be 
neighboring disturbances, form habits of ignoring them. But do 
not try to buck powerful distractions. It costs too much nervous 
energy. If the detracting forces are in the form of unsatisfied 
cravings, decide which ones should be fulfilled right now, which 
ones should be postponed, and which ones should be denied. Be 
realistic about getting what things you want and when you should 
get them. Weigh them all against your major life goal or goals. 


MEANING 


| Making an observation is an act of perception. 
Perceiving involves organizing sensory excitations and develop- 

mea In a previous chapter the principles of sensory or- 
ganization were discussed, with illustrations from visual percep- 
tion. Here we will complete the picture by seeing how meanings 
are obtained. . 


ing meanings. 


The Problem of Meaning. Organization 
hand in hand. Meaning depends 


i upon organiz 
helps to organize. Every organized whole has a 


{ z : i t least some mean- 
ing. Fig. 13.4 is an illustration. Of 754 school children from 
grades 3 to 9, only 7 per cent saw the “correct” or intended ob- 
ject, although ; Gaa 

ject, gh many gave other meaningful names for it.7 Many 


and meaning go 
ation, and it also 
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steantved ie asthe Bæ otya P 

ga ized it as the face of various animals. After they were told 
lat it represente: face of i 

mie represented the face of a man, in other words, after the 

attache a ite i i é j 

ached a definite meaning to it, the correct organization v A 

g was 


much easier to attain. 
m ; s are common in the novice who uses the 
roscope for the first time. He fails to make anything out of 
. . : 2 
l given him by his eyes. An instructor 
ows him pictures organized 


Similar experience: 


the mass of sensory materia 
oe to him what he should see, sh 
ike the elusive speci i 

the elusive specimen under the microscope, and then the 


Pape organization jumps out for 
the observer : A 
e observer, just as do the hidden 


objects in a puzzle picture. > a 
Organization Usually Precedes 
Meaning. Sensory organization, 
however, is usually prior to mean- 
Ing, and can be independent of tin \ 
meaning. One organizes many ob- 
o 


jects of perception long before he 

realizes their full meaning OY sig- 

nificance, if indeed he ever learns pa 

their complete significance. The 

visual perception of those indi- E 
born blind, and 


viduals who were 
ation. gain 


wl i 

ul 10, by means of an ope 
1e a F i i ifi 
e use of their eyes in later life, the text. 


Figure 13.4. A figure that is diffi- 
cult to organize. Explanation in 
(From R. F. Street, A 
Test, Bureau 


furnishes striking proo! of this Gestalt Completion 

point Fii of Publications, Teachers College, 

ES One might suppose that, Columbia University.) 

ieir vision restored, they could 

then “see” as well as anyone else. This is far from true, For 
immediately, but 


organization is possible 


Relatively large and c 
om the bac 


mplex pattern 


onspicuous objects 
kground on which 
s appear only 
ting them. Very familiar 
s, are not recognized by 
me by hearing, touching, 


them, some visual 
much must be learned. 
stand out from one another, and fr 
they appear, but finer details or CO! 
With some practice gained in manipula 
objects and persons, even close friend 
sight until they are sensed at the same ti 
or smelling. 
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Meaning Depends upon Relationships. Nothing has gee 
unless it refers to something beyond itself. If you sigulda se : 
small, round spot of red upon the sidewalk near your Here Ta 
might mean a number of things. It might be blood, it mig r wi 
paint, or it might be a bit of lipstick. All three are cout 1 Pi 
more than a spot of red. Which particular meaning is arna pA 
depend upon the entire situation. If a painter had recently be a 
painting the roof red, your brain would be likely to make the ph 
into red paint. If, on the other hand, you saw a wounded p 
fluttering across the lawn, the concept, “blood,” might be the 
one to arise. If your younger sister had been clumsily expert 
menting with lipstick on the front walk the evening before, the 
third alternative would arise spontaneously. Meaning, then, goes 
beyond the immediate sensory experience—a red spot in this case 
—and what meaning is suggested depends upon the context ol 
that experience. 

Meaning Depends upon Past Ex perience 
lies the secret of most meanings. Meaning 
ciated experiences, and it must be built up, 


In past experience 
depends upon asso- 


in human beings at 
least, almost completely by learning. In lower animals meanings 
may be innate or 


inborn, if we define meaning broadly enough. 
For example, a bird reacts instinctively, 


without apparent learn- 
ing, to sticks and straws and mud, in building her nest, just as if 
she knew their use. Admitting this example to be a case of mean- 
ing, we may say that meaning consists of any definite adaptive 
reaction to an object which shows that the individual expects 
something of it. Men are born with extremely f 


ew adaptive adjust- 

ments to any stimuli. In both man and lower animals, however, 
, 

much power of sensory organization is inborn, and some o 


/ rganiza- 
tions seem to come quite naturally as if without learning. In both, 
further organization is made possible by learning, 

The Sense of Reality. While it is true 
sensory organizations, and to that extent 
proceed under a conviction that the 
“real” and independent of us. \ 
normal, between our perception 


that we create our own 
they are subjective, we 
y stand for or are something 
Ve usually distinguish, 


s on the one hand 


if we are 
e t Sene sii 
Just imagine,” on the other. The books, 


» and things we 
lights, and persons 


Observing 
329 


standing before us we do not deny, for we say, “seeing is believ 
i, Hoc pont a es 
e us of its reality until we could 
out a hand and touch it, or could hear it speak. We check o m 
sense with another; for when two or more senses agree a = 
convinced that the object reported by them is real. “It is ar 
to trick two or more senses than one at a time. z 


Illusions and Hallucinations. Some perceptions are distorted 


or even created by internal desires and cravings. A mere dis- 
tortion of reality is called an illusion, while a hallucination is a 
complete fabrication. The squeaking of a door may become a 
scolding voice or a cry of pain. A fluttering scrap of newspaper 
ae the roadside at night may become a dangerous animal. All 
sound effects” in radio and some in movies are illusions very 
skillfully presented—the roar of the storm, the purring of a motor 
car, the tramping of marching feet, and clatter of horses’ hoofs; 
all are clever imitations, mechanically produced. Magicians and 
spiritualistic mediums, in their many staged performances, are 


past masters in the art of creating illusions. 
All illusions rest upon bit of sensory stimulation. Hal- 


l at least a 
ucinations are supposed to be dred per cent fiction, 


one hun 
though, even in them, some sens The 


ory basis may be present. 
wanderer, dying of thirst in the desert, sees a lake of promising 
only to find the 


at it vanishes at his approach. 
o vivid and realistic while they 
they are over and we awaken 
ome daydreams 
and, if they do, 


oa just ahead, 
aoa of us have dreams that are $ 
ast that we are often thankful when 


to realize that they are not genuine occurrences. S 
may become so vivid as tO be mistaken for reality, 


we can correctly call them hallucinations. 
We often perceive what we want to perceive or expect to per- 
ion dictates. Every percep 


eal situati 


mise between the effects of external 


alance is too badly 


ceive rather than what the T 
tion is, in a sense, a compro! 


stimulation and internal desire. When the bi t a 
upset in favor of internal motives, stern reality ordinarily brings 


u s h j : =, 
s to our senses with a Jerk- But some persons find reality so dis 


agreeable or painful that they lose their criteria for distinguishing 
between the real and the unrea organized world 


l. They live in an 
More completely of their own making. We call them insane. Re- 
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acting to their own private worlds, ig do peg ae 
may seem to misinterpret everything arounc E k ing a 
were to organize our own private worlds along tie J PE 
however, our interpretations and actions would be very sin 
en is not the place to discuss how the sense of wan ales 
veloped. Suffice it to say that what an individual does : a a 
dependent upon how he organizes his private world. T " ‘ e 
this organization is sense perception. An understanding o a 
the individual's sensory organization is brought about under t f 
influence of external stimulating factors and internal factors o 
wants and needs should illuminate much of his total behavior. 


r 5 : a sinsiration OF 
Reading. The act of reading affords excellent illustration a 

: ; . 2 

many facts of attention and perception. The attention of t 


‘ ai sation 
reader can be followed by noting his eye movements as his mene 

P i 3 ima Oh Tae 
shifts along the printed line and back to the beginning of t 
next line. 


3 attern 
Eye movements are necessary because good patter 
vision is limited to the small, centr 


al part of the visual field cor 
responding to the foveal region of the retina. Shorter than the 
span of good pattern vision is the Span of apprehension, that 1 
the amount of meaningful material the reader can take in at a 
single glance. This is usually no 


t over two or three words, de- 
pending upon the familiarity of the material, 


Eye Movements in Readin 


& Numerous studies have been 
made of reading, in particular 


of the behavior of the eyes of the 
reader. The eye movements ar rded by means of a special 
, hich is focused upon a tiny 
spot of light on each eye. When the eye remains stationary, a 


It moves with a sudden jerk, known as a Saccadi, 
ing this movement so much variati 


c€ movement. Dur- 
that the eye is practically blind. 


on of light passes ov 


l er the retina 
The interval betw 


een fixations 


| 
i 
| 
| | 


= 


Observing 
331 


is so very brief m 
ii y brief that we do no: notice it. You can de 
se facts to yourself | zing 1 i pee 
: by looking in a mirror, k 
right eye and then at your left "You car ane iara inaki So: 
a l a cannot detect the transiti 
, ca: 5 tran. 
ee e one fixation to the other. All you see are the t TA 
p nie migi to ‘Os a wo sta- 
y views of your two eyes; you cannot see your own eyes i 
in 


motion. 


V Grade V Grade VI Grade VII HighSchool College 


G 

radeI Grade If Grade III Grade I 

The photographic records of ey 

s of development. The growth is sh 
ythmical patterns; 


ition times; more rh 1 
‘aylor, Controlled Reading, 


Press.) 


ve movements of an individual at 


own by: Fewer fixations per line; 
and fewer regressive movements 
The University of Chicago 


FIGURE 
IGURE 13.5 
different ; 
shorter fi 
or ( 
r re-reading. (From E. A. T 


stops along the line of print, which 


than the aver 
f apprehension. 


Good readers make few 
os that they take in more 
aa they have a larger span 0 
ND so retracings, that is, they Tanel 
of Bie overlooked or immecis fa 
iai T are, therefore, indicators of goo 

its. Fig. 13.5 shows how the reading hab 


age person at each 
They also show 
y have to go back again to pick 
diately forgotten. The records 
d or poor read- 
its of a certain 
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g g rog ressed 
Y. roug > grades. As she rogres 

irl improved as she went th ough the grad a m aa on 
a i roved her span, she resorted to fe 
through school she 1mp: 


; sements along 
r rhythm of moveme 
i developed a smoother 
tracings, and 
the line. 


The Span of Apprehension. The term i o res x a 
to the grasping of meaning. The span of A rens ae 
amount of information an observer can grasp from a r 
stimulus at a single, momentary exposure. By means n T 
apparatus one can expose to an observer, for a frac tion ol n t ie 
a small card upon which are a number of simple onfa Ea 
time of the exposure is brief enough to prevent an eye moven 


so that whatever the observer sees he must grasp at a single glance 
The number of objects may be varied from one to twelve or pa 
They may be simply dots, or they may be letters, digits, © = ae 
or geometric forms in colors. The observer may be asked to aes i 
the number of objects, to name the objects, or to describe ir 

Accepting only those responses that are completely correct, W 
find that the observer's success varies from time to time. At ppl 
moment he can report correctly upon eight objects, and at another 
moment he fails with only four. The typical observer fails mors 
and more as the number of objects increases, until he always fails. 
We take the number of objects that he can report correctly 50 per 
cent of the time as the me of his span of apprehension. T he 
size of the span varics according to the individual and according 


Nsion are given in Table 13.1. 
TABLE 13.1—SPANS OF APPREHENSION FOR COUNTING, NAMING, 
AND DESCRIBING ad 
Kind of Report 


Observer 


Naming forms , 
Describing forms 


= 
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series of digits or letters that often have to be grasped at a single 
eee seers we usually get more than a glance at such 
erial. Grouping items is an important aid in enlarging g 

Longer license numbers or ane OE Sg S 
dashes or by using letters or words, In ordinary reading Pi 
efficient work, a single glance must suffice, and one has to adjust 
his eye movements to that number of words that can be appre- 


hended 100 per cent of the time. 


Some SreciaL ‘Types OF PERCEPTION 
The discussion of perception thus far has referred 
almost entirely to objects of one kind or another. Exceptions have 
been in the few references to speech, oral or written, and to space 
as perceived by some of the senses. There are many other types 
of things that we observe. We cannot cover all of them in an 
introduction to psychology- There are three other types of ob- 
servation, however, that cannot be ignored, because of their gen- 
eral interest. ‘These include observations of time, of social objects 
and situations, and of one’s self. 
Psychologists have found that it 
‘een observations of short time 
Behavior is rather different in 


The Perception of Time. 
Pays to make a distinction betw 
Intervals and long time intervals. 
the two instances. 
rt Intervals. Short intervals of time 
In a scientific study of these intervals 
two successive intervals, or to keep 
Moving in step with of stimuli coming in a regular 
rhythm, or to reproduce a single interval. Results show that 
their errors are least for intervals from 0.6 second to 0.9 second, 

75 second is usually 


depending upon the method. The value of 0.7 ~ ; 
i g x a Í ry; a 7 
given as the indifference interval, because intervals below that 


value are usually overestimated, and intervals above 1t are i 
estimated. It is easiest to beat a spontaneous rhythm of about this 


rate, which would be 80 beats tO the minute. Pe v wr 
to normal pulse time, OY marching time. One can a apt himse 


i ; arying fr .5 second to 
fairly well to rhythms with intervals varying from 0.5 secon 


The Perception of Sho 
are less than ten seconds. 
observers are asked to compare 
a succession 


1.00 second.’ 


General Psychology 
334 


The Judgment of Longer Intervals. In the perception "i 
short time interval, attention can be given rather E a 
to duration itself. During longer intervals attention is boune ms 
wander, and the judgments are based upon more indirect cues 
These cues include almost any dependable signs of passing oe 
for example, the number of events during the interval, the am 
total of accumulated experience, and the like. These cues can 
often be misleading, and we consequently make great errors. 

A person who has fallen in a faint wakens a few minutes late? 
with the impression that no time at all h 
have occurred for him between fainting and awakening, he na- 
turally concludes that no time has elapsed. On the other hand. 
soldiers keyed up in the morning for a battle, may be in the thick 
of events all day without realizing that a day has passed, until 
they become aware of the setting sun. The last illustration shows 
that in order to appreciate the temporal aspect of our experience, 
Some attention must be given to 
missed, in the same manner as 
missed. 


as passed. Since no events 


its observation or it will be 
DeC $ 
any other unattended aspect 1 


Experiments on intervals from 10 to 200 seconds have shown 
that the duration of time is overestima 


ted during monotonous 
and passive activities, such as simply Waiting, and it is under- 
estimated during intervals in which much happens, or in which 
the person is active. Tensions, strains, and emotions tend to cause 
underestimation. Intervals that seem to pass quickly at the time 
may seem long as you re 


member them, and some that pass slowly 
seem short as you remember them, 


Judgment of Time During Sleep. Many people have the sut- 
prising gift of waking during the night at a time decided upon 
betore going to sleep wi of an alarm clock. Many 


ge of the sleeper, the time of 


in summer that in winter, 
y dawn in su 
cues. The accuracy incre 


ases as the tj 
the person’s normal wa 


aSeS as me decided upon approaches 
king time.10 The normal waking time is 
Y sensations of hunger, thirst, full bladder, 
ns that there is probably no 


rested conditions, etc. All this mea 
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mysterious, unconscious counting of time, but that the individual 
really sets himself to respond to stimuli, mostly within himself, 


even without realizing it. 


The Appreciation of Time by Children. It is common ex- 
perience that as one grows older time seems to pass more rapidly. 
To a child an hour or a day is sometimes an interminable stretch 
of existence; to the aged the dwindling days speed by. A sug- 
gestion has been made that the apparent length of a time interval 
at your present age is judged on the background of all the time 
you have lived preceding the present moment.!! To a child of 
ten, a year should seem two times as long as to a youth of 20 and 


five times as long as to a middle-aged person of 50. The change 


is probably not that drastic or that regular, but there is a general 


change, nevertheless. 

Is There a Special Time Sense? Certain facts seem to point 
to a special device for recording time by the brain, One theory is 
that the brain “counts” the bodily rhythms such as breathing and 
pulse, hunger and thirst. Although these factors may help to 
furnish cues about the lapse of time, it 1s certain that they have 
no very direct or dependable use as a psychological cei 

Hoagland has concluded that we possess a chemical pe 
that marks time for us. Facts point toa chemical change in A 
cells, probably related to respiration, that ae padi 
rate. During a fever the “clock” runs faster an sy Sd a 
Senses time as going fastcr in direct propri an het. ie ae 
is a real one, as during influenza, or an artificial one pro y 
diathermic treatments." = Pig 

du Eto proposes the theory that the pr 
tion of time is connected with the rate of physio Rie Sead 
Seneral.1 As an individual grows older the rate bs a 

the length of time re 


slows down, as can be ee k eee down of physio- 
À rate 8 
quired for a wound to heal. Ther 


“| 5 i . f 
aralleled by the apparent speeding up 0 
ains constant from infancy to old age. 
k time to be slow in comparison 
lowly living senile senses clock 
f living. 


logical processes is p 
clock time. Clock time rem 
The rapidly living child senses cloc 
With his rate of metabolism; the stos ver rate O 
time to be rapid in comparison to his slower 
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i “lati | time 
While undoubtedly the psychological appreciation of 


i -ntioned 
depends upon brain processes, such theories as those me 
ep i 
< ggestive. 
here can as yet only be taken as suggest 


Social Perception. With the perception of g aa 
comes the awareness of properties of those wholes. Suc h is a 
in our observation of other people and of social TAE T 
social group we learn by experience to sense what is going Á nd 
though there may be few visible or auditory signals that ig a his 
put our fingers on as the source of our perception. Muc ho hol 
goes beyond perception to the process of reasoning. Sull, jose A 
our knowledge of the situation comes directly from an organi ar 
sensory experience and its meaning. Remote stimuli are oe 
together to produce a mental structure that prompts the ae 
priate reaction. Tactful people have the fortunate knack of kno a 
ing the right thing to do at the right time. Vague organizations 
of a social nature come as “hunches,” more unconscious than con” 
scious. They are made possible by dint of much social experienc 


rather than by any special hereditary gift or “sixth” sense. 
‘ i $ ; pressions 
Emotional Expressions. Next to speech, emotional expressio 
: å . A eis ; sx pres- 
furnish us with the most useful social stimuli. Emotional expt 


: ; > : i E je- 
sions are given in the bodily posture, gait, positions, and mov 


tek: 2 yas 
ments of arms, hands, and head, and by facial reactions. As Wa 
hinted above, our adjustments to these 


k : i aTe 
factors as stimuli at 
neither deliberate 


‘Taking all the cues 
ely, we react to the whole. 
; the crucial factor. But by 
taking each eleme ¢ 
for making a c 
other person. 
Judgments of emotions in photographs of individuals showing 
only their faces have not 


been Notoriously successful. If the ex- 
pressions were posed by an act 


orrect interpretation of attitude or emotion in the 


: asily judged correc 
the cruder emotions of dj 


ighter. Ther > $ 3 i, me 
and lau 8 FAICTE undoubtedly 1S a conventionalized languag¢ 
of facial expressions to which we agree, 


Most adults can con- 


zu 
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tate ea en, 
i, g ; hen expressions 
are photographed under laboratory conditions, emotional reac- 
tons having been set up, it is almost impossible for the average 
adult to see what the real emotion was. Motion pictures bring in 
the dynamic, temporal pattern of an expression that miht be 
missed in a still picture. In everyday life, too, we have not only 
the face but the whole body and the total situation to lend us 
extra hints as to what the person’s real emotion is. 

The hands taken alone as expressive organs give surprisingly 
good suggestions of emotional states. Posed expressions with 
hands, cither in still or in motion pictures, were judged by several 
The result was an agreement of about 70 per 


hundred students. 
portrayed. Most easily portrayed were atti- 


cent as to the emotion 
tudes of prayer, pleading, thoughtfulness, surprise, and fear. In 
the moving pictures, determination, anxiety, warning, and satis- 
faction were also well portrayed. No differences in ability were 
vomen judges or between those students 
without." Again, however, the 
guage of expression. 


found between men and y 
With dramatic training and those 
Judges were dealing with a conventional lan 
The awareness of personality traits in 
lligence, depends upon how much 


We see of them and in what connections. It has been found that 
Photographs are just about worthless as a means of judging in- 


telligence or any other personality trait. A photograph sent with 
ı fora position has no value except to tell 


Motion pictures may tell more about 
bservation of a person’s behavior in 
ealize that he is 
: ' 
ing a person's 
or his hands, 


Personality Traits. 
others, including degree of inte 


the ordinary application 
how the applicant looks. 
à person. Better still is the © 
different kinds of situations when he does not T 


being observed, Worst of all methods of observ 
traits is to use such cues as the shape of his head pe 
the color of his hair and eyes: the lines in his hands, and other 


s senate 4 
uch pseudoscientific procedures. 


F Perception of One’s Self. Each h 
his perception of himself as an object. 
a very complex object, this takes much tir 
his own body he receives an enormous m 


uman individual organizes 

Because the individual is 
ne and experience. From 
ass of somesthetic sensa- 
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tion f Y i Vv voice a er sounds 
5 s of all kinds; he also hears his own voice a nd other ie i 
na T is ; falls within his visual held. 
N ch of his body falls wi 
that he makes, and muc i psa As ea 
> i first he undoubtedly fails to discriminate between those se es Š 
MTS! y apes a 

j coming from his own body and those coming from othe 
tions 8 y 


T ; > Faroe ‘niece with his 
bjects he world is more or less all of .one large piece wl 

o ` 

somesthetic sensations at the core. 


A number of things may contribute to help him draw ar 
dary line around himself and to emerge as a separate 2e sc 
the rest of the world. It may be that one day he detects adi a va 
between his foot and a bar of soap. Squeezing his foot anl pe 
fingers he gets feelings in both hand and foot; squeezing he oi 
he gets sensations only in his hand. Associated with his own 3 i 
there are feelings in his throat not present when another's vO 7 
sounds in his ears. His own hands and feet he can move; ree 
things resist his moving them. There follows a separation of th : 
self from the notself as one more object set against the rest O 


: ’ * k o]f dis- 
the world. The conception of self keeps on growing, and self 


; : P life 
covery cannot be called complete until the end of the normal 


. . . . . . 7 of 
span, if it ever is complete. At what age the discrimination 
self first comes is hard to sa 


es of 
y, but probably between the ages € 
one and three years. 


SUMMARY 

Out of the super 
select a limited por 
brains. This selecti 


: t 
some things and no 
rms of general musculat 


ernal dispositions, coming under the 
general term “mental set,” determine what stimuli will be ad- 
mitted most fully. ‘Tempora: 

by the organism’s present v 
motives, including 


Sr) 


sap 
sip 
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Distracting stimuli tend to break up sustained attention; but 
with compensating effort an individual may be spurred to better 
than normal performance by them. Whether an individual is dis- 
tractible in a task depends upon the kind of task as well as upon 
the particular person. Ordinarily, attention cannot be success- 
fully divided between two or more simultaneous, disparate tasks 
both of which require attention. 

The culmination of observation is meaning, for this deter- 
mines what adjustment the organism makes. Meaning refers to 
something beyond the organized experience itself. It usually de- 
pends upon past experiences which lead us to expect other things 
associated with the perceived object. 


The process of reading is a good example of perception. As 
angements of black lines 


organized patterns, words are merely arr c 
meanings for those who 
8 


on a white field. These patterns touch off 1 


can read. 

The experience of time, like the experience of space, depends 
upon the well-known senses. That is, there is no “‘sixth sense” for 
either time or space. Many sensory cues enter into the picture to 
give us the impression of the amount of time elapsing between 

s give hints of distance. Without 


two points, just as sensory cue ints a : 

some attention to elapsing time there is little oppoptuniy to ob- 

serve its duration, although experiments show ot a is me 

accuracy in waking at certain set umes after going to sleep. Chil- 
time intervals. 


dren sho reciation of 
show some apprecié ite ae } 
Perceptions of social objects, conditions, and situations are 


among our most complicated observations. ree Ld ee inde 
Ments of emotional expressions, attitudes, wa or 5 ae E a 
tics in other people. Good social adjustment gee ae 
the correct observations of ore sir “ ot et self K an 
Srasped through the senses. The perception © 


indivi i vilar r observation. 
individual is a similar type of 0b 


QUESTIONS 
ri ion contribute 
l. What do the muscular adjustments during attention 


to i nex: . 
apan Seay and notice which advertisements 
a 


2. Turn the pages of a magazine 
catch and hold your attention. 
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re-r law of 
3. What applications can you suggest of the square-root h 
attention? 


i 2 i cally depend 
4. Show that the external determiners of attention really de] 
upon the make-up of the individual. 


i ʻi “5 » which 
5. As you walk down a city street past shop windows, notc 


r attenti Explain on the 
windows or objects catch and hold your attention. Explair 

V : N 

basis of the determiners of attention. 


kaf a subject in 
6. What should a student do about a required school w nail 
: i i E aticfar rily 
which he is not interested if he wishes to complete it satisfactorily 
minimum effort? Give some practical suggestions. 


= antal efficiency: 
7. Distraction often increases output but lowers mental effici 


> ‘ an aaran eile 
Explain. Would it ever lower output? Would it ever increase 
ciency? Explain. 


: i a 
8. What “expectations” are involved in your perception of (1) 
beefsteak; (2) a desk; (3) a cloud; (4) a cat? 


a : y are.” To what 
9. Explain: “We see things as we are, not as they are.” To 
extent is this true and to what extent false? 


10. Why would it be valuable to have the eye-movement reco! d 
of a person who is experiencing reading difficulties? a 
l1. Show that the appreciation of time depends upon our OW 
bodily make-up. 


12. Why are social perce 


: . a jn error 
puions so much more likely to be in er 
than are perceptions of obje 


cts? 
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Conditioned Responses 


eel 


An INTRODUCTION TO LEARNING 


FAN urrie cri, not quite two years old, 


number of visits to her doctor's office. She came to take these as ĉ 
matter of course, if not with pleasure. One day she was to receive 
her first of three inoculations against typhoid. She watched the 
doctor prepare the hypodermic needle and her arm with much 
interest. Only after the needle jabbed her arm, stimulating some 


pain receptors, did she show any aversion or alarm. Then the 
response was a mild withdrawal, a cry of pain, and some 


made 3 


i whimpe™ 
E a the second occasion she approached the doctor's offic€ 
with the usual alacrity, and even entered his inner office much a 


pars upon seeing the doctor prepare his hypodermic ne? 
she broke out crying and made movements definitely in the dir 


sete 
tion ieee When it came time for the third inoculation, the 
mere sight of the outer office door was sufficient to set O 


g the 
efforts to escape and the cries of fear. After the third episode, S 


mere mentioning of a visit to 3 
the doctor r i mı 
$ esulte ast al 
fear reaction. d in at le 


A Definition of Learning. This little story illustrates many 
of the basic facts of learning as we find it in ae t 1 state, Re 
member that behavior is a matter of stimuli mie P g their Te 
sponses. Like the burned child who afterward raae he fire, this 
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SS — 


Ta 


vt 
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child learned to try to escape from a hypodermic needle, a doctor 
and his office, and even to react with dread when the doctor's 
name was mentioned. Before the painful episodes she had reacted 
quite differently to all those stimuli. The changes in her reactions 
are examples of learning. We may define the term very broadly 
by saying that learning is any change in behavior, resulting from 
behavior. In this we must distinguish learning from changes in 
behavior resulting from natural growth of a nervous structure. 
The latter we called maturation. The two ways of development 
work hand in hand. When a change in a child’s behavior comes, 
e difficulty in saying whether maturation or learning 


we often hav 
In most cases we can see that 


has had the more to do with it. 
learning has contributed its share. 
Learning Is Reorganization. “Learning always means a re- 
organization of behavior. Behavior is always more or less organ- 
ized. In an earlier chapter it was shown that the brain organizes 
incoming excitations into patterns and in another chapter it was 
said that responses are patterns of movement. Organizing sensory 
Patterns is a case of learning and so is the organizing of motor 
patterns. The little girl of our illustration brought such patterns 
already organized with her to the doctor's office before the first 
Painful episode. A third kind of organization 1s erin 
of sensory patterns to motor patterns where no connections existe 
before. This is the most obvious variety in our illustration. 
Three Kinds of Learning. For logical purposes we may speak 
al kinds of learning: (1) sensory, (2) motor, 
The motor variety should, of course, in- 
Ithough to do so the term must be 
e kinds are probably never found 
À In describing an actual 


r together. 
nat the significant change seemed 
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eries about learning that have brought about a virtual revo 


lution 
in psychology. He was studying the processes of digestion, 


not of 
learning, but in doing so he made a very profound observation 


about learning. This started him on a life-long study of the brain 
and how it operates in learning. The plan of his experiments was 
somewhat as follows. 

His laboratory animals were dogs. First, the dog to be used in 
his experiment was thoroughly tamed, and trained to stand pa- 
tiently in its harness upon a table (see Fig. 14.1). An operation 
was performed upon the dog, isolating the duct of one of his 
salivary glands and extending it through a fistula in his lowe? 


FIGURE 14.1. An experimental arran: 
response in dogs. (After R. M. Y 
D. T. Howard, General Psy 
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(1) Dominance of the Response. Before Pavlov's dog = 
learned to salivate in response to the bell, the bell undoubted y 
aroused some response. The dog naturally pricked up his ears, 
showed signs of listening, and may have turned his head. If ia 
bell were loud and sudden there was some startle Om. W hy, 
then, did not the conditioning go in the opposite direction? Why 
did not the dog substitute food for bell as well as bell for food? 


To make this question more reasonable, we will assume that bell 
and food stimuli are almost simultaneous. 


The secret is that the food-salivation connection was the dom- 


inant one at the moment. The dog was hungry, so the connection 


had the support of a strong internal drive, The salivation was 
only one phase of a larger response—that of 


preparation for eating. 
Had the bell been loud enough or sudden enough to arouse a 
fear reaction, the bell-startle or the bell-escape connection might 


moment and so determines 
cur. Motives also 
oning will occur at all, 
(2) The Time Relations of the Two Stimuli. 

being equal, the new stimulus should be given first an 
one later. It is possible to obtain some conditionin 
of stimuli is reversed. In Pavlov’s experiment th 
have been food-bell rather than bell-food. But this order is not 
nearly so favorable. The dominance of the connection food-saliva- 
tion probably saves the day in this case. In simple 
like salivation or like the wit 


reflex responses 
hdrawal of a Paw or a finger from 
an electric shock, the best time interval is 


g 0.2 to 0.6 seconds, with 
the new stimulus given first.1 
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then the food presented 2 minutes later with its immediate saliva- 
tion. Eventually the dog learns to withhold his salivary response 
for 2 minutes after the bell is rung when it is given alone. 

The order of stimuli, new-old, is a natural one. After condi- 
tioning, the response is to follow the new stimulus. One has to see 
to it that the new stimulus is there at least before the response is 
completed. Guthrie tells of a little girl who had the habit of enter- 
ing the house, removing her wraps and throwing them about. 
Her mother had become desperate after a hundred remindings and 
scoldings. Upon a psychologist’s advice she applied the principles 
of conditioning. She had the girl put on her wraps again, go out 
and re-enter the front door before removing and hanging them up. 
Very soon the sight of the front door led to the act of hanging 


up her wraps. 


(3) Repetition of the Stimuli. arly 
experiments had to repeat the combination of new and old stimuli 


many times, even a hundred or more, 1t was thought that repeated 
as essential. It was soon found, 


Because Pavlov in his early 
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breaks into the picture, the result is disastrous for the condition- 
ing. There is interference with the normal course of events. Be- 
cause living organisms are so complex and have so many avenues 
of stimulation open, distractions are bound to occur. Strict atten- 
tion to the two stimuli of the conditioning situation is a help. 
Unless your experimental animal is attentive to your new stimuli, 


or is at least free from other competing stimuli, you may as well 
give up your efforts. 


Pavlov very soon found that it was important to have sound- 
proof, windowless rooms. He found that the more extraneous stim- 
uli he eliminated, the smaller the number of trials needed to pro- 
duce a conditioned response. Where formerly a hundred trials 
might have been needed, later only twenty might suffice. Still to 
be considered were stimuli from within the dog's ow 


n body. It is 
a fair assumption that if these also could be 


eliminated a single trial 
might suffice. A clear-cut learning of a stimulus-response sequence 
by conditioning, then, depends upon an isolation of the stimuli and 
responses involved. Repetition may merely serve to bring this 
about. 


internal support from 
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vary response is more and more uncertain.? In some individuals 
the learned connection is very easy to obtain. The new stimulus 
might be a ticking metronome, a spoken word, or a light signal. 
The old stimulus might be a pretzel or a lollypop. In other indi- 
viduals no such conditioning takes place even after many trials. 
When once it is established in human subjects, it is forgotten 


much more slowly than in lower animals. 

The reason for these facts is the greater complexity of human 
individuals and the greater chance of interfering factors. Most 
important of these factors is the mechanism of human speech. 
This enables human subjects to take on mental sets favorable or 
unfavorable to conditioning. This is why some resistance to simple 
conditioning begins to appear at the age of four when the use 
of the speech mechanism for self-control begins to exert its effect. 
Best results are obtained when the human subject does not realize 


that he is being conditioned or when he is hypnotized.’ In the 


latter case he has temporarily given up self-control by his own 


Speech mechanism. 

Generalization of Stimuli. When a new conditioned response 
is being formed a striking phenomenon always occurs. The condi- 
tioned response will come not only to the new stimulus but also to 
other stimuli that resemble it. Pavlov's dogs, having learned to 

flank, also salivated 


Salivate in response to a touch stimulus on the 


when touched at a neighboring point or even at distant points. 
at the sight of a circle, they also salivated 


tson’s child, having learned to fear 
og, a fur muff, and even whiskers. 
to respond to a flash of light, also 
The reverse transfer also 
onded to the 


Having learned to salivate 
at the sight of an ellipse. Wa 
a rabbit, also feared a rat, a d 
Older children, having learned Se 
responded to the spoken word “light. 1” À 
took place; conditioned to the word “light” they resp 
visual light. 

There are several v 


is fact of generalization. 
One could assume, first, that the subject has saile Sica nl 
among the various stimuli which become ae a ec 
the brain not to analyze or to discriminate be - i me 
so for the sake of better adjustment. This we H sad gett 
for the process of sensory oe a ite brain rak to it, 
must be remembered that every ; 


vays of looking at th 
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has several aspects; its shape, its size, its strength, or its location. 
Which aspect is the significant one to the organism is not certain 
in the early stages of conditioning. To be on the safe side, he reacts 
to any or all aspects of it. When those aspects appear in what to 
the experimenter is another stimulus, he reacts just the same. 


Specialization of Stimuli. As the conditioning experiment 
proceeds, the range of similar stimuli that bring the response be- 
comes narrower and narrower. Taught to respond to a circle, 
at first reacts to many ellipses, even rather elongated ones, Later 
his reaction to the longer ones becomes more uncertain and is 
finally eliminated. Finally he discriminates even between a circle 
and an ellipse deviating only slightly from it. Or, another dog, 
taught to respond to a tone of 800 cycles, at first responds to tones 
all the way up to 1000 cycles. Later he comes to discriminate be- 
tween tones of 800 and 825 cycles, responding to the one and not to 
the other. Incidentally, this fact has made the conditioned-response 
technique an almost indispensable one for testing the powers of 
discrimination of lower animals to small differences in stimulation. 

The process of specialization is hastened very much if other 
similar stimuli are given occasionally without the old, effective 
stimulus. If we are trying to condition a dog to respond to a circle 
by salivating, we obtain the best specialization if ellipses are also 
presented with no food, whereas circles are presented with food. 
The dog is thus learning to withhold or inhibit his reaction to 


ellipses at the same time he is learning to release it followi 
sight of circles. 


a dog 


ng the 
How CONDITIONED Responses ARE ELIMINATED 


Since conditioned responses are built into one’s 
behavior it is only reasonable to believe that they can also be elim- 
inated. Like most learned reactions, the 


y can be lost eventually 
with the lapse of time. In other words, they can be forgotten. 
Conditioned responses can also be more actively eliminated 
from the individual's repertoire of reactions. This is encouraging 
to those who may find themselves victims of conditioned fear reac- 
tions that are decidedly annoying if not actually disabling. For 
example, a certain child, frightened to the point of terror by a 
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locomotive on his first trip away from home, later became panic- 
stricken in going too far from home and lived for years within a 
limited space of a few blocks. A small girl, falling under a water- 
fall where she was caught, to be extricated only with help, for 
years suffered a terror of running water even in her own home. 
Some people cannot go near an elevator, some go into a panic on 
high places, some at the sight of blood or of a mouse, or even at the 
mention of them. Even though the person recognizes the absurd- 
ity of these fears and is very much restricted in his living by them, 
they may persist. 

There are several ways in which such fears, and more minor 
ones too, can be treated. These treatments rest upon the principles 


of conditioning and of its elimination. 


Extinction of Conditioned Responses. Any conditioned re- 
Sponse wears itself out if it is not reinforced from time to time. 
After Pavlov's dog learned to respond to the bell alone, if the bell 
Stimulus was repeated again and again always without the wg 
following, it was not long until the response failed to follow. He 
dropping out of a conditioned response in = ee. le 
“extinction” by Pavlov. It is doubtful, however, w he m 
of the connection between stimulus and response in on oer 
is very complete or very permanent. Distracting Soon 9 = 
at the crucial moment may bring back the reponse, i T 
of time the response may spontaneously reappear. ; “opi B 
definite fears of certain objects know that ar pte nena o os 
times they face the feared object they are sti ico sat Ya 
if the object stimulates them fully with its customa arene se 
A still better method of elimination is a reco 
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connection we must now contrive to 

to it that the response fails to occur. 
After a child has been conditioned 


present the rabbit as a very weak stimulus, for example, at a great 


distance or in the form of a picture. - Little or no fear results. 
Little by little the rabbit can be brou 


care to avoid any fear reaction. The chil 


it, finally, and the fear response is gone. The Sooner the retraining 
process is begun, the better, 


give the stimulus, seeing 


to fear a rabbit, one should 
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are symbolic substitutes for things. Changing the child’s attitudes 
toward the symbol “dog” serves to work toward a change of atti- 
tude toward perceived dogs. The training may or may not transfer 
readily to real dogs, but it will at least serve as a preliminary 
approach and it can be very effective. 

The “talking cure” has been used to deal with many a morbid 
fear or phobia. In many cases the child or adult forgets the orig- 
inal, painful experiences that connected the object with fear. The 
incident may have happened before the child was old enough 
to talk and so he has never mentioned it. Or the incident was one 
involving feelings of shame or guilt, so the individual has avoided 
mention of the subject. In either case the connection between 
the stimulus and the fear reaction retains its unreasonable strength 
in spite of the normal attempts to eliminate it. The process of 
repression seems to isolate the connection and to keep it impervi- 


ous to outside influences. 
The girl with the phobia of running water Is an example of 


this. When grown up she had forgotten all about the incident at 
the waterfall until one day her aunt reminded her that they had 
gone on a picnic and that the girl had disobeyed her by going 
wading. Not wanting the girl's mother to know about the negli- 
gence of the aunt or of the disobedience of the girl, they dried 
her clothing and swore themselves to secrecy. Recalling the inci- 
dent to consciousness, that is, by verbalizing it, seeing its humor- 
ous side, confessing the childish guilt, and reacting to the whole 
thing as an adult should, all these things decidedly lessened the 
fear. Apparently no reconditioning could occur until a of 
the entire circumstances could be reinstated in verbal terms. 
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The Law of Association. Two thousand years ago Aristotle, 
in speaking of human memory, said that we recall together ideas 
that we experienced together. Experiencing two things side by 
side or in succession tends to produce a connection between them. 
Even the average person, untutored in psychology, realizes that 
he forms associations between things so that when he meets one 


of them he is likely to think of the other. The condition favoring 


hich was mentioned as a strong 


organization. Why cannot we 
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was learned uncon. 
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best to regard conditioning as merely one variety of learning, 
though an important one. Other varieties of learning will be 
brought out in the next two chapters. All types of learning un- 
doubtedly obey the same fundamental principles, the conditioned 
response included. These principles have to do with the formation 
of organized patterns; patterns of stimulation (sensory organiza- 
tion) , of response, and patterns of connection between stimulation 
and response. We have treated the conditioned response as if it 
were primarily a new connection between stimulus and response. 
This simple formula may need serious revision, but it will serve 
our present purpose. For example, it is known that a response 
after conditioning is not exactly the same as before. Thus, the 
simple substitution formula needs modification. 


n Behavior. In human behavior the 


typical conditioned responses are usually involuntary or reflexive 
in character. Emotional responses are the best examples. One’s 
likes and dislikes, interests and attitudes are also often conditioned. 
This part of our training alone is of the utmost importance for the 
development of personality and character. The internal bodily 
organs, in addition to the role they play in emotional behavior, 
can be conditioned to respond to outside stimuli. The contraction 
or relaxation of the fine muscles controlling the arteries can be 
conditioned to the sound of a buzzer or of a bell." Sleep can be 
brought on as a conditioned response to certain stimuli. Digestive 
conditioned to respond normally or abnormally 
to outside stimuli. In rabbits, the production of antibodies against 


cholera has been conditioned as a response to tactual or thermal 
i 5 These few examples are only 


stimuli i the rabbit's ear.” i 
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places at which learning can take place. Roughly, learning involves 
changes either on the sensory side of the stimulus-response pattern 
on the motor side, or in the connection between the two. 

In the conditioned response we have a new 
where little or no connection existed before, 
stimulus pattern and a certa 
had been previously aroused 
stimuli are applied together 
becomes effective, In conditi 
to be the substitution of one 


A great many factors serv the formation of a con- 
ditioned response, while sti end to interfere with its 
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5. Hunting dogs that are being trained to bring birds to their 
masters without crushing them in their jaws are often first given birds 
full of sharpencd sticks to carry in their mouths. Explain the condi- 
tioning principles involved. 

6. Show how most of the methods of eliminating conditioned 
responses can really be classified as cases of reconditioning, or new 
substitutions. 

7. Point out a similarity between conditioning new responses and 


acquiring new meanings as discussed in Chapter XIII. 
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CHAPTER XV 
Other Ways of Learning 
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in nearly the same fumbling, stupid manner. Again, he finally 
succeeded, as if by chance. But in this trial it took less time and 
not so many false starts as in the previous experiment. This reduc- 
tion in time and in number of errors might have been an accident. 
But it probably was not, for on the days following, there was 
further reduction in time and errors, until one day the dog did 
the right thing immediately. Even then, however, there was no 
indication that the dog knew why he failed when he did, or why 
he succeeded when he did. In some blind, yet certain fashion, 
his wrong responses to the situation wcre all finally avoided, and 


only the right responses prevailed. 


Some TypicAL EXPERIMENTS ON TRIAL AND ERROR 

It was not long until Lloyd Morgan’s little experi- 
ment was duplicated in the laboratory in many ways, teaching us 
much about learning in general. Most of these experiments have 
had to do with lower animals, but this does not mean that human 
beings do not indulge in trial-and-error behavior. They do. Be- 
cause lower animals are so much simpler than ourselves and be- 
laws of learning that apply to them also apply 


cause the very same : 
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edly guided or “forced” by the appearance of the situation and 
by what she had learned to do in the past. 

Finally, if she had not become exhausted, one of her move- 
ments tripped the trigger, the door opened and she ate her fish. 
On the next day, like Lloyd Morgan’s dog, she showed little or no 
external signs of having learned a thing. But the time consumed 
in making wrong movements was shorter than on the day before. 
Within a few days she had mastered the problem. The moment: 


she was put in the cage, she stepped on the trigger and made 


no more “random” movements. The trigger had now become the 


“key” to her problem. How had this been accomplished? 


The Discrimination Problem. The following experiment, a 
popular one for studying the powers of sensory discrimination, 
in animals, is much better controlled. In Thorndike’s puzzle 
oice of one correct response versus a large 


box the cat had a ch 
In this experiment there are only two 


number of incorrect ones. 
main alternatives: a tight one, and a wrong one. 

A typical apparatus for the experiment is shown in Fig. 15.2. 
The problem is to teach the animal, usually a white rat, to run 
to the lighted alley in preference to the dark one in order to get 
food. As an additional incentive, there may be an electric shock 
waiting for him when he enters the wrong alley. The position 
of the light is changed from left to right in haphazard order 
between trials. Otherwise the rat would very easily learn to choose 
the right alley by its position, witch se very ey problem torla 
It is much harder for him to learn to react positively to the light, 
no matter which side it is on, and negatively to the dark side. 


Our concern is to explain how the rat learns to respond as he does 
to one of two signals. To put the question more fairly, we ought 
i; id the other signal. 


also to ask how he learns to avol 
Maze Learning. By far the most popular kind of learning 
experiment has been that with mazes. Fig. 15.3 shows one type 
of maze. A maze is essentially a series of alleys, some leading to the 
goal and others leading into cul-de-sacs or dead ends. From the 
ets a number of points 


i ject me 
z o the goal, the subjec i 
yee oo p ves. For rats, the parti- 


where he must choose one of two alternati : limb 
tions are built in the form of walls over which they cannot climb. 
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For human subjects, the maze pattern may be in the form of 
grooves or slots in fiber board, in which a pencil or stylus is moved. 
It may be in the form of ridges raised on the surface of a board 
to be followed by the finger tip. Or it may be a printed form. In 
order to make the human problem more comparable with that 
of the rat, the subject may be blindfolded in using the slot maze 
or the finger maze, or he may be given a small peephole exposing 
only a small portion of the maze pattern, which he traces with a 
pencil, when using the paper form. The maze patterns can be 
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15.4. The success of the subject in each trial, or rather, the lack 
of success, can be indicated by the time required to go from the 
starting point to the goal, or by the number of errors. An error 
is tallied against the subject when he enters a blind alley, and 
also when he retraces the correct path backward toward the start- 
ing point. In either case, the curve is a descending one; the shorter 
the time, and the smaller the number of errors, the more the 
subject has learned. 

The decrease in both time and errors is typically very rapid 
during the first few trials, and then slower, as the subject ap- 
proaches his maximum speed and his errorless performance. The 
error curve can drop to zero eventually, but the time curve obvi- 
ously cannot. Similar learning curves can be drawn for data from 


the puzzle-box type of learning problem and from the dscrimina- 
tion problem. 


How TRIAL-AND-ERROR BEHAVIOR RESULTS IN LEARNING 

As yet, we have not explained how or why a sub- 
ject learns at all in the hit-and-miss fashion just described. Why 
do wrong movements drop out of his behavior and right move- 
ments remain, in response to the situation? There have been many 
answers suggested to this question. We will consider only two 
or three of the more reasonable ones. 


The Frequency Theory. Av 
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trials he does not go to the wrong side at all. This circumstance 
forces him to go to the right side more times than to the wrong 
one, so the theory goes, and therefore he is exercising the con- 
nection between the situation that stimulates him, and the act of 
running to the light, more frequently than he is exercising the 
connection between the situation and running to the dark alley. 
The more he exercises the correct association or connection, the 
stronger it becomes, at the expense of the wrong one. In the end, 


the correct response prevails. 


Frequency Alone Does Not Work. There is only one thing 
wrong with this particular theory. It does not always agree with 
the facts. One fact against it is that the subject may actually 
exercise the wrong connection more times than the right one, 
and still learn. Suppose that there is no punishment in the wrong 
alley. The rat may enter it, retreat from it, but turn around and 
re-enter it a number of times. This behavior has actually been 
observed. The subject on any trial enters the correct alley only 
once, because that ends the trial. But he may re-enter the wrong 
alley a number of times. If the exercise of a connection between 
stimulus and response is equally effective every time, the rat should 
learn the wrong thing, in this case, instead of the right thing. 
Dunlap has demonstrated the fact that one 
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thing by practicing the wrong 


can actually learn to do the right : 
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opinion holds, and why, at other times, it Samy idea of 
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faster. The sight of food alone as a reward, was very ineffective 
in fostering learning. 


(3) The maximal effects of reward or punishment occur 
when they follow the response immediately. To have any effect 


at all, reward or punishment must be associated with the act. 


The nearer they come in time to the act the greater the possibil- 
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inactivity is apparently of little or no avail. A golfer who has just 
sliced the ball suffers as he sees its wild flight. To receive the full 
benefit from this mistake, he should hit another ball immediately, 
trying to correct his stroke. Thorndike had subjects throw balls 
over their heads at a target which they could not see. They were 


told of their errors alter 1, 2, 4, and 6 seconds, and, sometimes, 


not until after throwing the next ball. There was less improve- 


ment when the subject had to wait even 4 and 6 seconds to be 


told of his success or failure, and none at all for the delay until 


after the next throw.® 
Punishment is usef 
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Much punishment of criminals has an effect 


shment was designed. 


ul mainly for what it forces a person to do. 
is worse than valueless 


for the criminal. 
opposite to the effect for which the puni 
(6) Punishment is most effective when applied at the initia- 
A rat enters a blind alley after seeing its en- 
aches its dead end is he caused to retreat. 
How much more effectively would the error be impressed upon 
him if he had received a slight shock at the moment of entering! 
Then the association of the punishment and the sight of the en- 
trance would be made more certain for him. Such an arrange- 
ment better satisfies the formula for conditioning of responses. 
Much of the learning produced in trial and eor ee to a 
conditioning, although not all. How much pet ae oe 
the punishment of the criminal be, if pain could be inflicte 
moment he entered the bank he intended to rob, or the moment 
he raised his arm to shoot the policeman, and if this could be 
repeated until conditioning were firmly established! 
aken seriously the effects of reward and 
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becomes conditioned to the one stimulus and not to the others. 
Thus, if reward and punishment are present only à 
with a response, there is no guarantee of a desired connec 
being formed. The application of this principle to modern aiid 
inality is obvious. The uncertainty of capture, the uncertainty 
of conviction, the uncertainty of the extreme penalty, the probar 
bility of parole, all encourage the criminal to “take a chance. 


spasmodically 


Perception in Trial and Error. So far, little has been said 
about the role of the senses and of sensory organization in learn- 
ing. We can no longer ignore this fac 


tor. By this time it is rather 
trite to say that what an organism does in a situation will depend 
upon how he organizes it for himself. It is reasonable to believe 


that what pattern of movements the animal uses 
depend upon what his sensory. organiz 
the experimenter, the puzzle box may 


at the moment will 
ation is at that time. To 


remain a stable, perceived 
amiliar properties, because he invented it or 


© sign that the cat inside, 
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Sensory Learning in the Maze. And what of the rat in the 
maze? Does he show any signs of having made observations, or of 


having developed any conception of the maze pattern? Or is he 


guided by one stimulus at a time as he comes to it? Several facts 
indicate that he develops some vague notion of the maze as a pat- 
tern. Observing experimenters have found that a rat is about 
threc times as likely to enter blind alleys that point in the direction 
of the goal as he is to enter alleys pointing away from it.” If he 
is offered a number of alternative, correct pathways, all open, he 
can follow any one of them, and may vary his route from time 
to time after learning one of them.’ If, after learning a maze 
with blind alleys, one or more of the walls are removed, offering 
short-cuts in the rat’s way to the goal, he is likely to take the 
short-cuts.” His running of the maze after learning is not merely 
a chain of reactions, each one completed setting off the next in line; 
for, having learned to run through a maze, he can swim through 
it or roll through it.” It is doubtful whether he has a visual image 
of the layout of the maze. But he does seem to have a spatial 
orientation that includes an awareness of the general direction of 
the goal, and perhaps some awareness of relations between alleys. 
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| m gon pu ier of the puzzles plan, he may next resort 
p g pu ing in a more random manner, twisting and 
turning, and forcing it a little here and there. He may finali 

become emotionally excited and his trials more random and bike 
making up in energy what they lack in guidance and precision. 
f An important lesson to be learned from this example is that 
insight depends upon our powers of sensory organization. When 
the problem promises to be simple enough, we solve it by observa- 
tion, or try to. When it is beyond our powers of organization, 
or when we think it is, we lapse into the more primitive trial-and- 
error type of behavior. The point at which this lapse takes place 
will depend upon the urgency of the problem and upon its appar- 
ent difficulty. It is said that in times of stress and uncertainty, 


such as an economic depression, bankers and businessmen of high 
y hie themselves to astrologers and 


intelligence and positions ma 
They are willing to try anything 


soothsayers, seeking advice. 
in the chance that something may work. 
Another conclusion to be gained from this experiment is that 


trial and error and insight go hand in hand. As with the ape, the 
incidental manipulation of the object may bring it into positions 
where insight is made possible. An insight is often incorrect. Al- 
thought it be incorrect, it frequently prompts the next move. 


Another element that enters into human problem solving is the 
thout going through the actual 


ability to try out an insight wi 

motions. This is a symbolic or thinking type of activity, which 
is even more rare than insight in t 
error thus may proceed at this high 
which case the process of thinking occurs. 


he lower animals. Trial and 
level of symbolic activity, in 
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n, a lis a am rex ne- 
attai nd whether or not I ct c e near that goal, and sor 

, 

times what kind of an error he made. 


Perfect Skill Is Rarely or Never Reached. Some individuals 
are content when they master only a rough pattern that attains 
some goal for them. They do not strive for perfect form such as 
we find in expert typists, in Olympic stars, in a Paderewski, a Lily 
Pons, or a Fred Astaire. Some are content with the minimum essen- 
tial, of holding a job where competition may be nil, of playing 


a bad game of golf, or of playing at a hobby not taken seriously. 


Practice, again, does not necessarily make perfect. When greater 
inducements are offered, there is likely an increase in efficiency. 
A group of typesetters of ten years’ experience were once chosen 
as subjects in an experiment concerning the 


effects of alcohol on 
mental work, because it was assumed that, by long 


practice, they 
had reached the peak of efficiency. To the surprise of the exper 
menter, in two weeks’ time they had gained tremendously in their 
performance because they were under observation of the exper 
menter, and also, perhaps, because of some element of rivalry. 
Rarely does an individual fully extend himself in his work. 
Learning Curves for Acquiring Skill. One's efficiency can 
usually be measured at an 


y stage of his practice in a new task. Ina 
task like typing, for example, the number of strokes per minute 
would be a good measure of performance. If practice periods are 
kept regularly, and if effort is maintained at a constant level, it is 
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40 weeks, where there is almost no more gain. We should expect 
the curve to level off at some upper limit, for beyond such a Thole 
of speed the individual cannot go, no matter how much he trie 

This limit is imposed by the speed of his nerves and muscles me 
so we call it the physiological limit. There is a physiological limit 
Every learning curve for a motor 
mit, if practice is continued long 
Different individuals, naaal 


for any motor performance. 
task levels off approaching this li 
cnough and seriously enough. 
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week might be just another plateau. 


We cannot tell unless the 
practice is continued beyond 40 weeks. 
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time interval after the flow of corresponding stimuli. This is 
much more efficient than waiting until each response! is made 
before noting the next stimulus. 


Other Types of Learning Curves. It must not be supposed 
that learning curves for all kinds of tasks are of the same form, 
or that all resemble those in Fig. 15.6. Occasionally we find almost 
the reverse trend; a very slow progress in the early stages of prac- 
tice, and an increased speed of learning later. Such a curve would 
resemble line G in Fig. 15.7. Still others may form straight lines 


ie 
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and the theoretical complete learning curve. 


PROFICIENCY ———> 


Figure 15.7. ‘Types of learning curves 


slanting upward, showing a constant rate of improvement, like lige 
B. In either of these two cases, it is almost certain that had the 
practice been carried much further a physiological limit or a 
practical limit of some kind would have been approached, and 
the curve would then level off, showing the usual later slowing-up 
of the rate of learning. J 
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a composite one, having simple and complex tasks or methods, 
combined. The simple components are mastered first and the more 
complex ones later. The plateau comes as a kind of “lull” between 


the two. From what we found about the shift from lower t 


o higher 
units, there seems to be much logical basis for this idea. 
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he can see in the mirror, lies in the fact that the up-and-down 
direction appears completely reversed. To make matters worse, 
the right-left dimension is unreversed. The subject must build 
up a new set of eye-hand associations, or coordinations. These 
coordinations are in conflict with his customary ones when not 
using a mirror. Negative transfer is an important factor, at least 
so far as his up-and-down movements are concerned. After some 
fifteen trials, however, most persons show real progress, some being 


able to negotiate all the turns without error and at speeds that 


approach their limits. 
When the new set of eye-hand coordinations are thus learned 


with the right hand, the experiment is repeated with the left hand. 
Almost without exception positive transfer is found; it takes less 
time and fewer errors than you would expect without any training 
at all. Similar transfer of training can be shown when the feet are 
used in the same task. Transfer is more certain when the original 
training has been complete and the habit stabilized. 


Transfer in Education. 
tion in education. It used to 
process of strengthening a few general mental powers, 
ing, memory, and observation, through exercise of asin age 
One improved his reasoning powers by taking courses in logic 
and mathematics; his memory power by studying languages; his 
powers of observation by studying laboratory scl nce, and so on. 
The assumption, based almost alone upon faith, was that once 
you were trained to think in mathematics, you could be i good 
thinker in politics or in business; once you had econ oe 
memory in languages, you could remember na r sige 
and the facts related to your occupation 1n life. ais theory 

formal discipline. 
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like reason- 
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studied for their disciplinary value. Our curriculum still shov 
the effects of this theory- 


Transfer in School Learning. The early ex- 


t first dashed this idea to the ground. 
i ial lik try did not 
Practicing memorizing of one kind of gal S ar por 
ze othe ; 
help appreciably the power to memor! i 
i ici rve accuratel 
unless iha two were quite similar. Practicing to observ y 


Experiments on 
periments by psychologists a 
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the length of lines, did not carry over and improve accuracy in 
pe es scale, 13,000 high school children in New on 
were given some psychological tests involving reasoning, eed 
work, vocabulary, and the like, at the beginning of the year. oni 
ing the year some studied sciences, some languages, some fine a 5 
and others domestic science. They all took the same kind ol a 
again at the end of the year. Which high school subjects should 
raise the standing in these tests the most? 

effects were evident in those children w 


mathematics, business arithmetic, a 
gain w 


The greatest positive 
ho chose to study sciences, 


nd bookkeeping. The least 
as found in those studying dramatics and domestic science. 
The differences were small: and they may have 


part, to the fact that the brighter children, who keep growing 
more rapidly at high school age, chose to study the more difficult 
subjects of mathematics and science. 


Learning Not Entirely Specific. Other experiments, however, 
show that some transfer does occur. Learning is not entirely spe- 
cific, yet it is decidedly not sc 


> general as held by the old theory. 
In a study of 403 college freshmen who took the same 


been due, in large 


psychological 
cabulary before and after their 


Here the transfer is very direct, although not 
very specific. Another inter, 


esting fact was that students w 
English and languages 


and no mathematics were more lik 
not to lose in the number tests. Whether 


ho took 
ely than 


One student learns 
isolated bit o 


f information, Another looks arov 


a principle as an 
nd to see where 
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it may apply. The latter not only retains the information longer, 
but also gains vastly more use of the information later. 

It is safe to say that there is much transfer in education. If 
there were none, we should not be justified in teaching anything 
except drill subjects and tool subjects. But just how extensively 
any new item of learning will transfer and function in the life 
of a pupil is a question. Every claim that a subject yields general 
habits or skills that transfer to many situations must be accom- 
panied by experimental proof of transfer before a psychologist 
is ready to accept that claim. We still need very extensive experi- 
ments to show when, where, and why transfer does or does not 
take place from certain school subjects. Dogmatic statements on 


this problem are to be questioned. 


SUMMARY 
if not all, is of an active sort. The individual is 
The situation is a new one, 
made before. He 
again, until some 


Much learning, 
Motivated to strive toward some goal. 
calling for a pattern of movements he has never 
tries this method and that one, fails, and tries 


method succeeds. i ; 
Not being able to analyze the situation by means of his sensory 
equipment alone, he cannot make t 


diately. Even after succeeding by “a tae : 
in repeated trials, the false moves 
to observe the reason why. But in rep 


are eliminated and the successful ones are repeated more and 
e immediately, when he is faced 


mo; il they com 
i pee gree I “punishment” following wrong 
responses works to inhibit them in the future, and Ha ple 
following correct movements tends to panne N hes ` 
those movements in response to the same situation x t pie : 
This is a brief picture of learning as a result of pce = ny 

If the situation is simple enough, however, and 1 ge 
vidual’s brain has sufficient organizing gs Ge ig ee 
significant relationships in the situation, n tes came 
to make an adequate pattern of movements. If this ; 


say that the individual has had insight. baige PERE 
characteristic of the higher animals, p any 


articu 
’s lear 
apes, and man. But much of man s 


he proper movements imme- 
ccident” he may not be able 


ning is decidedly withoùt 
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insight, and some of that in lower animals may be hee m 
The solution of a new situation is not confined either y 
and error, or to insight. The two frequently occur together al 

The acquisition of human skill is typically a matter of tria ai f 
error. It is beyond our powers of sensory organization to see jus 
what intricate pattern of muscular contractions needs to be made m 
the skilled act. Repeated success and failure are required in order 
to shape the smooth-running, perfectly-timed pattern of the expert. 
The rate of learning in trial and error is represented graphically 
by means of a learning curve. The rate of improvement is a 
uniform, but follows certain typical forms, often with periods g 
little or no progress sandwiched between periods of more rapid 
progress, 

From the standpoint of education, a most important problem 
of learning is whether the mastery of one learned task will facili- 
tate the mastery of others. Actually, we find that there is negative 
transfer as well as positive; that there is less transfer of school 
education than was believed by educators of a half century ago; 


and that the transfer of specific habits is much easier to demon- 
strate than the transfer of 


general powers of thinking and remem- 
bering and the like. 


QUESTIONS 


1. Show how learning to avoid a blind alley in a maze can be con- 
sidered as a conditioned response. 
2. Show how a maze-learning problem is a good 
ing in everyday life, pointing out similar f 
3. Explain why the learning curv 
in shape from those in Fig. 15.6. 


analogy for learn- 
actors or elements, 


e in Fig. 15.4 looks so different 
Is there really 


any essential difference? 
4. How much truth and how much error is there in the saying 
that “Practice makes perfect”? 


5. Explain why the method of “negative practice” 


i y works and why 
it sometimes may fail. 

6. Cite instances to show how, in the regulation of city traffic, the 
psychological rules regarding rew 


ards and punishments are followed 
or violated by those in charge of enforcement. 


7. Ifyou were made a dictator in charge of the problem of crime, 
what changes would you introduce in t 


he treatment of criminals? 
your proposals upon the principles of 


Base 
learning. 


—_ 


q 
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8. Make a list of conditions favoring insightful learning and 
another list favoring the resort to trial and error, in the solution of 


problems. 
9. In general, what varieties of learning may be classified as sen- 


sory? As motor? As sensorimotor? Explain. 
10. What difference would it make in our educational procedures 
if there were little or no transfer of learning? Suggest specific changes 


in the curriculum or in aims of certain courses that would result. 


GENERAL REFERENCES 


Alpert, A. The solving of problem-situations by preschool children. 


Teach. Coll. Columbia Univ. Contrib. Educ., 1928. 
Davis, R. A. Psychology of Learning. New York: McGraw-Hill Book 


Company, Inc., 1932. 

Dunlap, K. Habits, Their Making and Unmaking. New York: Live- 
right Publishing Company, Inc., 1932. 

Guthrie, E. R. The Psychology of Learning. New York: Harper and 
Brothers, 1935. 

Hilgard, E. R. Theories 0 
Crofts, Inc., 1948. 1 

Kingsley, H. L. The Nature and Conditions of Learning. New York: 


Prentice-Hall, Inc., 1946- 
Kohler, W. The Mentality of Apes. New York: Harcourt, Brace and 


f Learning. New York: Appleton-Century- 


Company, 1925. R T 
Skinner, B. F. The Behavior of Ov York: D. Appleton- 


Century Company, 1938. P : rane: 
Thorndike, E. L. The Fundamentals of Learning. New York: Bureau 


of Publications, Teachers College, Columbia University, 1932. 
Thorndike, E. L. selected Writings from a Connectionist $ Psychology. 
New York: Appleton-Gentury Crofts Inc., 1949. 


rgan isms. New 


ENCES 


SpECIFIC REFER 
London: Arnold, 1900, 


l. Morgan, C. Lloyd. Animal Behavior. 
141 £. 
2. Thorndike, E. L. and Forlano, G. 


decrease of the amount of rewar 
J. Educ. Psychol., 1933, 24, 401-411. 
3. Grindley, G- (OF Experiments on the 

of reward on learning in young chicks. 


173-180. 


ce of increase and 


The influen 
rate of learning. 


d upon the 


influence of the amount 
Brit. J. Psychol., 1929, 20, 


88 General Psychology 
3 

be determined for each person by repeating to him series of aig, 
or of letters, or of words, of different length, to see just how long 
a list he can reproduce immediately. Two such lists follow: 


7319 619 3 

a8 42 97 3 73 25 Q 

9713 64 8429 6 4 
8364721 5829168 
2835 469 7 21489536 
S6ERAR41 8 8 261487359 
74398 61425 438 9 PAQe & 


Most individuals have a variable 
they may succeed with 
they may fail with six. longer 
take that length 


ectly 50 per cent of the 
hen we wish to 


Memory Span and A 


ge of the Subject. 
test has been a favorite i 


The memory-span 
n many of the indiy 


idual tests of intelli- 
-Binet tests (see Ch. 
f each length. If he 


hint as to what happe 
the age of 16, 
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_The Position of an Item in the Series. When trying to recall 
a list of items longer than your memory span after a single hearing. 
you will almost invariably find that the first and last items in the 
list are easiest to reproduce. The middle section is the first to drop 
out. A systematic study of this fact was once made in the follow- 
ing manner: The items were not digits, but three-place numbers. 
xposed, one item at a time, for 2 seconds 
as each item appeared, the subjects 


Lists of 10 items were e 
each. In the second showing, 


MEMORY SPAN 


18 Years 


0 2 6 9 12 15 
AGE OF THE LEARNER 


Ficurr 16.1. The relation of memory span to age. 


were to try to anticipate the item following it. The percentage 
of correct anticipations could then be found for every position 
in a series. The series would be repeated until completely learned, 

Fig. 16.2 shows a 


that is, until all anticipations Were correct. 
sults, which are quite typical. The number of the 
an vs the relative 


sample of the re 
trial is given with each curve, 
strength of the learning at every p 
that the first items are learned .more 
The ones learned last are about three- 

th inning ist. 
i pe Ge may conspire to favor the first and the last 
the lack of interference. 


items in a list. Most important, perhaps, is 


d each curve shov 
osition in the series. We see 
quickly than the last ones. 
fourths of the way from 
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fter n; the 
The middle items have others both before and after then 


minal ones do not. The individual is strongly set to le 
ter 


arn when 
the first ones come. After 


they have come he is set to retain them, 
and this weakens his set to grasp the next ones, 


When the psychogalvanic response 
memorizing of a list of items like this, 
are found near the first and last of the 


is registered during the 
greater galvanic deflections 
series, in very close correla- 


DEGREE OF LEARNING 


SERIAL POSITION 
Ficurr 16.2. Curves 


series of items. 
on memorization 


showing the rel ning at different Positions in 
(From E, 5, Robins : E. Brown, “Effect of Serial position 
*” Amer. J. Psychol., 1996 ž 2. Courtesy of the American 


Fhe galvanic response 


indicates 
haps some emotional 


elements, 


The Length of the Series and Ease of Learning, 
series of items is longer than the memory span, additio 
tions eventually over 


nal repeti- 
terferences in it, 


But because a 
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or eighteen in three, adding six new items at every repetition. We 
should expect that the longer the list, the greater in proportion 
is the number of repetitions required. 

It is customary to take as the measure of complete mastery of a 
series, the number of repetitions necessary to enable us to recite it 
once without error. It is assumed that all material brought just to 
this degree of memory is equally well learned. The number of 
trials required to bring it to this point of complete mastery meas- 
ures the difficulty of learning it, provided effort and other factors 
If the same subject memorizes several lists of 


are kept constant. 
15, 20, 30, and 50 items, the average 


each length, let us say of 10, 


Q 
S 


a 
S 


a 
s 


w 
Ss 


Y 
s 


R=10.73 (n—8.4)* 
Data from Ebbinghaus 


NUMBER OF REPETITIONS 


Ss 


40 


20 30 
R OF NONSENSE SYLLABLES 


10 
NUMBE! 
by the number of 


i ; of learning, measured 
ee 7 (Courtesy of L. L: 


Ficure 16.3. The relati f d 

¿ 16.3. he relation ©} A 3 

repetitions required to master a list, to the length of list. 
Thurstone.) 


ed to memorize each length of series 


number of repetitions need : 
number of items for 


will measure the difficulty of learning that nu f item 
him. This has been done with a number of different individuals 


as subjects and with different kinds of material. The typical result 
is shown in Fig. 16.3 for one subject. Such a law enable us to 
predict just how long it should take the subject to master a series 
of the same kind of material of almost any reasonable length. 

i th of Memory. It is customary to take 
zing, one repetition makes just as much 
other one. Ebbinghaus, the 
e laboratory, demonstrated 


Frequency and Streng! 
for granted that in memori 
impression upon the brain as any 
pioneer who brought memory into th 
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Sense Modality. Through which sensory avenues is w 
most efficient? This is an important educational question: a 
general opinion seems to favor vision over hearing when ees 
ing the two important avenues. A third sense is usually overlooked, 


is. Thi i readi or 
namely, kinesthesis. This sense is used when reading aloud 


ae A cs E Ey Herime ts have 
when writing, drawing, or making gestures. Experimen a 


often shown that the general opinion is correct, but that a oi 
bination of the senses is by far the best. A recent study by Port 
placed his methods in the following order from best to poorest: ? 


Reading and listening combined, 

Writing from dictation. 

Reading aloud. 

Silent reading. 

Oral repetition of what is heard, 

Listening. 

Copying. 
Much probably depends upon w 
habits of attention, and upon 
given here apply, “everything 

Age of the Learner, 

old dog new tricks” has d 
Like many a glib Saying, 
it was believed. 


hat one is 


accustomed to, upon his 
other 


factors. ‘As usual, the rules 
else being equal.” 

The old sa 
ominated h 
the more 
There is some 
recent years no one stopped to a 
before he ceased to learn. 


ying that “you can’t teach an 
uman thought for a long time. 
it was repeated the mor 
truth in it, of course, but until 
sk how old the “dog” had to be 
It should be said immediately that 
The question is more 
ability to learn reach 
gin to decline? 
A single answer cannot be gi i 


e firmly 


y motion picture.4 
from 10 to 60 
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diately after experiencing the material, they measure learning and 
not the ability to retain for ar reci pame 
} ny appreciable leng 

change in ability Ul i $ ii i T apare be- 
: g ability that goes with increasing age 1s best seen in the 
form of a graph (see Fig. 16.5) . Note the rapid rise in average 
g d 

scores between ages 10 and 20. The peak of ability comes at about 
the age of 23, then a very slow decline sets in until the age of 
a more rapid decline after 45. But note that all 


better than ten-year-olds do. This does not support 
e best memorizers. 


about 45, and 
adults average 
the common idea that young children are th 


li 
rn — 


10 
R 60 
50 
o 10 2030 40 


o remember visually observed events (motion 
E. Jones, H. Conrad, and A. Horn, 


Ficure 16.5. Relation of the ability t 
sity of California Press.) 


pictures) and age of the individual. (After H 
courtesy of H. E. Jones and the Univ 


her learning tasks, including learning to write 
aand, learning a new foreign language, learn- 
ke arithmetic and reading, and learning to 
horndike has shown again and again that 
pidly than children. Teachers who keep 
show undiminished learning ability to 


the age of 50. When any individual begs to be excused from learn- 
ing because of age, unless he is actually growing senile, he is giving 


an excuse instead of a yeason. 


In a number of ot 
with the nonwriting ! 
ing school subjects li 
draw lines accurately, T 
adults can learn more 1a 
on taking college courses 
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Sex of the Learner. Almost always girls show a superiority 
over boys of the same age, on the average, in tests of memorizing 
and in school learning. Whether there is a real inherited sex dif- 
ference in memory ability, we do not know. A part of the superi- 
ority in school marks of girls must be attributed to other factors, 


their greater cooperation and their greater interes 


t in the type 
of work done in school. 


Motivation. As in all types of learning: 
vation the more there is impressed upon 
bered. Human motivation often includes an intention to learn 
or to memorize or to remember, Things we experience without 
intending to remember impress themselves upon us because of 


their intrinsic interest, or because of their use to us. In this 
sense, motivation provides us with “unconscious intentions" to 
remember, 


, the greater the moti- 
the brain to be remem- 


they leave any impression at all? 


A psychologist once obtained the cooperation of a willing sub- 
ject in an experiment on memor 


ted your syllal 
as I supposed to memorize them?” He 
t other tests have shown that in such 
the list may come to the subject’s mind 
er time. 


Í 


xm 
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begun. At the age of 8 years and 6 months the boy memorized 
some of the same material and also some new sets of lines that 
he had never heard before. While this new material required a 
total of 433 repetitions, the old required only 317, a saving of 
about 27 per cent. At the age of 14, the boy relearned more of 
the old material and also some new material. There was still an 
appreciable saving, but it was much decreased. This is a striking 
demonstration that even very nonsensical material, having only an 
auditory pattern, can be impressed upon a young brain with little, 
if any, conscious intention to learn.® 

The Reliability of Testimony. The witness in the court of 
law is called to the stand, takes his oath, and is then expected to 
give the court some facts that he has observed concerning the case. 
as been an eyewitness to a crime or an 
accident. How much of what happened before his eyes can he 
how much of what he observed can he retain, and how 
much error will creep into his report? Who are good singe 
and who are not? Hew can one best obtain the truth: ses the 
story told by the witness or from Greenies app E 
been at work upon these questions tor AR lasm s wl intent 
is interesting here because the average witness PT n uiel 
to observe or to remember. His memory for such fac y 
aa Mon -i p obs ee intends to observe and 

5 jen wher 


donta rors: In the laboratory or the classroom, pictures 
Ainge vinnie 4 matic scenes can be enacted before a class. 


rt drar 
ive See member a possible list of 60 facts, the average 
Even with intent to ret se, less than 90 
student may report upon only half of them. Of ae , penal 
A ié 5 
er cent wi Te correct. When cross-questione 4 t EE will 
j i jei 

a d : t upon 75 per cent of the facts, but : 
s or ; rrors an 
i ent may rep his answers. Questions often suggest error 

e more errors in his 4 i 


of which he is less sure. 

lead the person to attemp I ver, you 
act, howev y 
When E average person says he is sure of a fact, ails + a 
` r es: 

may usually depend upon it to be more ee i het 
y i to it. But there remain errors even in sw ore 
will swear to it. a reme > 
If the event is unexpected and there 1s no set to 


Let us suppose that he h 


observe, 


sw a 
t to report things 
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the percentage of accuracy may drop to 3 per cent, whereas, for 
intentional learning, it is likely to be about 90 per cent. 
Pleasantness and Unpleasantness, and Learning. Many ex- 
periments have tested the effect of likes and dislikes for the ma- 
terial and the ease of learning. There is reasonable agreement 
that material that is judged as pleasant is easiest, that material 
judged unpleasant is next, and that indifferent items are least casy: 
The easy learning of pleasant material reminds one of Thorndike’s 
law of effect that a satisfying state of affairs helps learning. But 
the unpleasant material is not less easily memorized than the 
indifferent, as one would infer from the same law of effect. An 
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NUMBER PRACTICE PERIODS 

Ficurr 16.6. The effects of knowled 

upon the rate of leaming 
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Psyc. 


ge of attainment and other motivating factors 
- (After W. F. Book, from A. M. Jordan, Educational 
ology, Henry Holt and Company.) 

annoying state of affairs is su 


Pposed to work against the 
of connections. 


forming 
is recorded 


por along with 
it is found that bo 


th pleasant 


more definitely the 


i subject 
apidly he will learn ; 


as a rule, This 
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is shown by a neat experiment performed by Book. Two groups 
of college students underwent a number of training periods in a 
task in which they could be scored during each trial. One group 
was told about scores as they went along, and the other group 
was not, for the first ten days. The learning curves in Fig. 16.6 
show how the motivated group kept above the unmotivated group 
and widened the distance between them in scores. After the tenth 
day the two groups were reversed; the ones formerly motivated 
were no longer told their scores and the formerly unmotivated 
group was now informed. The learning curves show that the two 
groups definitely exchanged places. The formerly unmotivated 
one does not take up at the high level at which the formerly moti- 
vated one left off, showing that they really did not learn as much 
during the first ten trials. The formerly motivated group, how- 
ever, dropped far below the level reached by the poops 
group in ten trials. Loss of the opportunity for knowing how wel 

they were doing was appare than never having known 


at all. 


ntly worse 


METHODS OF LEARNING 

Iethod. Numerous studies have been 
a quantity of material 
r to practice the 


Some EFFICIENT 
The Whole N Nu 

i r o 

made to find out whether, 1m memorizing 


or in i ¿ skilled act it is bette 
y mastering a complex skill act, S : 
ki i sections. Sometimes the 
entire task as a unit or to break ıt up into : 5 
answer 1s : net 10d an 0) lavor 
r is in favor of the whole r I ds mae in tav 
of à n upon the amount o: 
t et I spe ery muc hu I t of 
the part me hod. It dep nds very p! : 
Mater i the age of e learner, and other 
Li rial, the kind of material, he ag the | 


- oth sides. 
sadvantages On b 

factors. T » are advantages and di s 
Aay hole method has an advantage when the ma 


d has a natural unity Or logical sequence 


In general, the w 
1 to attach the parts. It shows 


terial is not too long an be 
j rk we x i 
oe. framework pm $ -o practiced memorizers. It is 
its advantages with older and more prac 
Ə 


i children. ) 
aeiee tare a f keeping the learner moti- 
The part method has the advantage 0 ping 


:s making. It is better 
vated; he can know better what progress E 3 the learner is easily 
when the material is long O" difficult and whe 


i ' ose OT 
a selection of pr 
discouraged. The part method may leave ed, unless special pains 
poetry broken into sections when memorize™ 
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are taken to associate the end of one section with the beginning 
of the next. If a selection is broken into parts, it is best to make 
the breaks come at different places at different trials, and to insert 
a few total repetitions. The greatest waste of time is to memorize 
a first section, then read through sections one and two repeatedly 


while memorizing section two, and so on, overlearning the carly 
parts at the expense of later ones. 


The Recitation Method. After the first reading or two, which 
is better procedure—another reading or an attempt to recall the 
material with promptings where one fails? Undoubtedly the latter. 
Just how much better, one can scarcely realize without an accurate 
test of the matter. Such a test was conducted by Gates, who used 
as his material, lists of 16 nonsense syllables, and also short biogra- 
phies about 170 words in length. The subjects were children. 
Each study period was 9 minutes long. The subject read until 
given a signal to “recite,” when he put aside the paper and tried 
to recall the material. When he could not recall, he glanced at his 
paper again. The percentage of the time spent in recitation varied 
from none at all to 80 per cent in different trials, Sometimes, 
there were recall tests immediately at the end of the study period, 
and at other times four hours later. Table 16.2 shows what per- 
centage of the material was correctly recalled under each set of 
conditions. 


TABLE 16.2.—THE ADVANTAGE OF RECITATION OV 


ER READING 
IN MEMORIZING 
Material 
Percentage Nonsense Syllables | 
a ‘ Short Biogr, i 
of Time Percentage Remembered Percentage Fe de 
Given to 4 Hours 4 mee 
Reciting Immediately Later Immediately hee 
er 
1 35 16 
26 37 19 
28 41 25 
37 42 26 
a 42 26 


a 
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phies there was no appreciable gain in learning after giving 40 
per cent or 2/5ths of the time to recitation, although even 80 
per cent of the time given over to recitation was better than none 
at all. 

The reasons for the much greater effectiveness of reciting lie 
chiefly in the added incentive or motivation. In this method you 
know which items need further practice and which ones do not. 
You have some knowledge of progress. You have to be more 
active than in mere reading. More sense modalities are brought 
into play, also some muscular activity. In reciting the material 
you are practicing precisely what you are going to be called upon 
to do later in recalling it. 

Spaced Learning. Almost without exception, more gain re- 
sults when practice periods are spaced some time apart than when 
they are bunched together in time. This holds for acquiring skill, 
and for memorizing. One of Starch’s experiments is a good exam. 
ple of what happens when repetitions are distributed, as compared 
with when they are not. The task was substituting numbers for 
letters according to a new code that the subjects had to learn. 
There were four groups of subjects, who practiced a total of 120 


minutes, distributed as follows: 
(1) 10-minute periods, twice a day, every day. 
(2) 20-minute periods, once a day, every day. 
(3) 40-minute periods, every other day. 


(4) 120 minutes, all at one time. 
or these four groups are shown in Fig. 
ds gave the greatest consistent 


actice periods. The 


The learning curves fi r i 
16.7. The 10-minute practice perioc" i 
gains, followed closely by the 20-minute pract 
massed practice of 120 minutes gave the ah a ASARI 

To what extent fatigue is a factor in this particular exp 


is hard to say. There are really two factors sabi e uia 
of practice period, as well as time between p n N 

What length of practice period would have g p pk = 
possible gain, we do not know, but from the ~~ Jii 
tween the 10- and 20-minute periods one Lexa map sa 
more gain from periods shorter than 10 Lange i es A 
of tasks the best time might be something else. 
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termined for each kind of work separately. Advantage must be 
taken of the “warming-up” at the beginning of any work period. 
This suggests that it is possible to make the work period too short 
for best results. 


Fatigue is decidedly not the only factor in this problem. ‘There 
is much evidence that something practiced and then | 
a time, profits more by later practice than it w 
diate practice. There is an old law of sp 


aid aside for 
ould have by imme- 
aced learning, known as 


NUMBER LETTERS TRANSCRIBED 
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FIVE MINUTE PERIODS 


cts of distributi 
ch, from A. M, 


9 17 18 19 20 21 29 23 24 


ng practice upon the learni ‘ 
f Jordan, Educational Pycha aa pubstitugon 
and Company.) °8y, Henry Holt 


» 8 ti 
y for 4 days, and 2 ti à ey S 2 and 
he greater spacings. 
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Whether once a day for 24 days would have given additional im- 


provement, we do not know. 


ADVANTAGES OF SPACED READINGS IN MEMORIZING 


‘TABLE 16.3. 
Spacings of Readings M's Score B’s Score 
8 a day for 3 days ... 7 18 
6a day for 4 da 31 39 
55 53 


2 a day for 12 days -essere eere 


The advantages are not always on the side of spaced learning. 
‘The application of this principle must also be made with care. No 
one would think of limiting the study of meaningful material, for 
the sake of its content, to 10-minute periods. In the study of prob- 
pon insight and understanding, massed practice i 
is usually better. Distributed practice is better for more mechan- 
ical and rote types of learning. The best spacings between reviews 
e short ones at first and longer ones later. 

of 11 days it was found that the best 
rst day, and one reading on 


lems depending u 


of meaningful material arı 


For example, in a space 
as 3 readings on the fi 
and 11.7 There can also be a reduction of time 


intervals. In memorizing sonnets, 


for example, it was found efficient to reduce the time in four daily 
readings according to the following plan: 15, 8, 5, and 2 minutes. 
of time to readings and to intervals 


In some such distribution ings and 
se of one's working time Is made. 


between readings, the best u 

There are many incidental aids to memo- 

rizing, some mor ficial, that deserve mention. One is 

the introduction of grouping and rhythm. Poetry 1s more easily 

memorized than prose, because of its natural rhythm and group- 
test, many persons devise this 


ing of verses. In the memory-span p 
scheme for themselves to Use in the longer stories. Two students 
mory-span material for a period of 


racti i fF mer 
practiced the grasping of m | : j J 
more than 50 days. By these special devices one eS 
averag from 8.9 to 13.1 and the other from 10.9 to 14.8. 
K ee i - forming associations be- 
There are many artificial systems for forming : 
For example, according to 


TS. 
tw letters and numbe 
eae member that Charles the First was 


one system, if you wish to re 3 : 
ex : di 1649 the four digits would be associated with the 
ee. r ds for the number 


word “sharp.” In this system 


distribution w 
days 2, 3, 4, 7, 
spent in reading in the later 


Mnemonic Devices. 
e or less arti 


the “sh” sound stan 
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“1,” “a” for “6,” “r” for “4,” and “p” for “9.” 
the executioner’s ax was sharp, 
dates can be translated similar 

Most such sy 


Remember that 
and there you have the date. Other 
ly into meaningful words, 

stems are cumbersome and forced or unn 
The alert person can do far better with onl 


can make his associations real and logical. 
shown that learning and, later, recall, are 
makes his own relationships, than w 


They also show that commonplace and intimate connections be- 
tween items are better than far-fetched or bizarre relations.” 
Systems of classifications, logical relationships, and clear thinking 


go a long way toward a successful memory. Application of other 
sound psychological laws of learning will do the rest, 


atural. 
ya little ingenuity, and 
Some experiments have 
better when the subject 
hen they are given to him. 


SUMMARY 


l gree to which it is 
impressed upon the ne 

cumstances, 
leng 


10W strongly the learner 


nces. These include 
» and spaced learning. 
» OF memory systems, are helpful if Meaningful 


d of doubtful value if 


QUESTIONS 
l. With the principles of this chapter 
essay on how to study, 


as a basis, write a short 
2. What changes i 


Memorizi 
izing ao 


5. What advice would you give with regard to the use of the whole 
method, recitation method, and spaced learning, to adults who mem- 
orize: (1) poems; (2) orations; (3) plays; and (4) a paragraph of 
prose? Give reasons. 

6. What devices that will reduce learning time can be introduced 
by the learner in memorizing nonsense material? Why should each 


device work? 

7. Discuss the practice of cramming, in light of the laws of 
learning. 

8. Apply the memory-span test to several individuals of different 
ages, using the material given in this chapter, or similar material. 


Report your results, with conclusions. 
9. To test the effect of four kinds of material upon ease of learn- 
ing, use the four lists given on page 393 with four subjects, and average 


the results, How well do they agree with those in Table 16.1? 
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CHAPTER XVII 


Remembering | 


M osr psychologists are convinced that learning 


produces changes in the brain, that those changes are retained for 
is least some length of time, and that they express themselves later 
by making the individual behave differently than he did before 


learning, This is the modern story of memory in one sentence. 
ories” were mental entities that were 


They could later be brought out 
d their identities and could be 


The old idea was that “mem 
kept in some sort of container. 
of hiding again, but they retaine 
Weakened only with age- 
According to the modern version it is modified brain structure ° 
that is retained, not mental entities. And this modified structure 
lifications between the 


rarely remains exempt from further mod 
Original learning and the time of We may call a modified 
E 


brain structure a “learned impression” for convenience, if the 
change was due to learning. Its exact nature we unfortunately 
do not know. Well-learned patterns of response are only relatively 
permanent. They are not at all isolated, fixed entities. The learn- 
ing of one new pattern may influence many others, favorably or 
unfavorably. Thus, any learned impression in the brain is subject 


to revisions. 
407 


recall. 
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RETAINING AND FORGETTING 


The Rate of Forgetting. That anything learned 
is subject to some forgetting is almost too obvious to menson- 
But no one could say, offhand, just how rapidly learned impres- 
sions are lost, and whether forgetting takes place at a constant 
rate or whether we forget more rapidly at first or later. , 

The German psychologist, Ebbinghaus, answered this question 
for us many years ago. After memorizing a list of nonsense syl- 
lables to the point of complete mastery, he would wait a certain 
time and then relearn the series. If, for example, it took an aver- 
age of 20 trials to memorize the lists at first, and 14 trials to re- 


it g 
i Substance with Insight 


90 
80 
70 
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40 
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20 


PER CENT RETAINED 


Nonsense Syllables 
10 


5 10 15 20 


25 30 Days 
TME SINCE LEARNING 


Ficure 17.1. Curv 


es of retention for different kinds of material, ov 
a month. The pe 


l n er a period of 
¥ cent retained is given in relation to the time elapsing since the 
end of memorizing. 


learn them after two days, there was a loss equivalent to 14 out 
of the original 20 trials, or a forgetting of 70 per cent. In this 
way he found the loss to be very rapid during the first 24 hours. 
About 42 per cent was lost after only 20 minutes, 66 per cent 
after 24 hours, and 79 per cent after 30 days. The amounts re- 
tained after those same intervals w 


a i ould be 58, 34, and 21 per cent, 
respectively, assuming that the Strength of the j 


mpression imme- 

. diately after the first learning was 100 per cent. 

The retention curve for nonsense syllables, in Fig. 17.1, shows 
w rapidly the impression in the brain was sinking. It should be 


Remembering 
409 


oi i i 
amg out that this particular curve applies strictly to one indi 
v i <i i : 

i ual, using one kind of material, and one method of measurin, 
rT 

acer But the general fact that forgetting is rapid at ne 
and then slower as time goes i i À 

on, is the basic law of 
ira the rate of 
The curve of retention suggests that forgetting is never com- 

plete, for the curve always levels off at some low value above zero 
Whether or not forgetting is really ever 100 per cent complete we 
cannot say definitely. Certain it is that memorized poetry not 
recalled for 40 years can be relearned more quickly than can new 


material of the same kind. 


Factors Influencing Forgetting. A number of factors may 
conspire to cause a more rapid or a less rapid rate of forgetting. A 


few of the more important ones follow: 


mima OO O O O O O a auau 


Strongth 


Strength 
The retention curves 


hold of recall is the 


FIGURE 17.2. The influence of retention. 
f original learning. The thres 


overlearning upon 


Sta 4 
tart after different amounts © enone 
pe! 


level of retention above which recall is 


Asa rule, material that is easy to learn 
ningful, logically related material, and 


poetry are forgotten less rapidly than nonsense material and prose. 
Material in which insights are gained may never lose strength as 


long as one lives. The substance of a prose passage is retained long 
after the words in which it was clothed are forgotten. Fig. 17.1 
suggests how well different kinds of materials are retained. 

(2) Overlearning. Overlearning, beyond the point of com- 
plete mastery, strengthens the impression in the brain. We have all 


p (1) Kind of Material. 
is also easy to retain. Mea 
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over many things to the point where instan all is pos- 
learned y g pP tw stant rec 1 P 


ible and perhaps always will be. One’s own name, the use of the 
si 


z; 72 
multiplication table, and nursery rhymes are examples. 2o si 
shows the rate of forgetting one should expect for conen as 
of overlearning. Curve A is the typical retention curve. ae 
C and D represent overlearning to the point where, tot a g 
time, there can be complete recall without further relearning. 


(3) Shock Amnesia. Since retention depends upon p 
brain, anything happening to the brain may interfere with = 
Apparently, impressions that are just newly formed are most šu a 
ject to damage. A young man, during a football game, receive i 
a severe blow on the head, resulting in brain concussion. Aftet 
waking from a period of unconsciousness, he did not remember 
anything about the game or even anything that happened on the 
day of the game. Older memory impressions seemed not to be 
disturbed. We call this phenomenon shock amnesia. 


(4) Drugs. Milder damage to memory impressions, par- 
ticularly to recently formed ones, can be produced by oversatura- 
tion of the brain with drugs like alcohol. 


Continued excessive 
use of alcohol affects brain cells with eventual loss of memory 
impressions in general. 


(5) Retroactive Inhibition. It does not take a severe shock 
to the brain to interfere with impressions already formed, Any 


new mental activity following the learning of the new impres- 
sions is likely to cause some forgetting. The influence of new 
activity upon previously learned impressions is called retroactive 
inhibition. It is called retroactive because it seems to act back 
upon a previous learning. However, it can, of course, only exert 
its effect upon the altered brain structures resulting from the 
learning. The effect is noticeable when future tests of the impres- 
sions are made. 
The effect is one of interference of the new impressions with 
old ones. New associations or connections conflict with old ones, 
suffer least if they 
are pleasant ones, if they are more thoroughly established, and 
if they can be kept more isolated from the new ones in subse- 
quent activity of the individual. 


and both suffer to some extent. The older ones 
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(6) Sleep. In his pioneer work on memory, Ebbinghaus no- 
ticed that he did not forget as much as you would expect after 24 
hours, as compared with the amount of forgetting after 8 hours. 
He suggested that perhaps it was because he slept a part of the 
entire 24 hours, but was awake during the entire 8-hour interval. 
Years later, two students obligingly served as subjects to test this 
suggestion experimentally. Each night, before retiring, they mem- 
orized a list of 10 nonsense syllables. After going to sleep, they 


were sometimes awakened after one hour, and sometimes after 2, 


10 a || 


NUMBER OF SYLLABLES RECALLED 


2 3 
HOUR 


S AFTER LEARNING 


i i urves are 
a f forgetting. Retention ¢ 
a a eara” End also during eight hours 


shown for two subjects during eight hours ot sleep 28 J. Psychol., 35, 


f a fas oe . M. Dallenbach, Amer. 
a waking ok), 608 J, Ge Jenkins ihe American Journal of Psychology.) 
4) , 605-612, 


hat they could remem t 
ng, and came, during Ji e iy si h 
i rison of their reten- 
for si - tests. A comparıs ; 
and 8 hours later, for similar € ea 
tion curves can be seen in Fig. 17.3. Itis clear r E ee 
f j i aan whi $ 
on much more slowly while the subject 1$ asleep : rel eee 
d 
This fact suggests that an 


important cause Ge 
a ntal activity 1s a! 
retroactive inhibition. During sleep os that the two sub- 
minimum, though not reduced to zero. ne 


Ficurr 17.3. The effect of Sl 


ber. They also 


4, or 8 hours, to recite Wik 
memorized a list each morni! 
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jects forgot something during the first hour or two after pees p 
may be due to their not going to sleep immediately. It is pos a 
that if, immediately after learning, an individual could be put pac 
a prolonged, complete sleep, retention might be kept at 100 h š 
cent for an indefinite length of time, so long as he slept. Th 

practical consequence of all this is that a period of complete 


relaxation or sleep immediately following learning, is an excel- 
lent thing for good retention. 


RECALLING 


Recall may be in any form in which the original 
ake place. We revive visual images of things seen, 
ures of things heard, tactual im 
and so on. We reproduce verbal reactions, lik 
material. We give verbal ac 
form the skilled act, or tr 
the act. 


learning can t: 
auditory pict ages of things felt, 
e lists of memorized 


se how we perform 
ents that the recall 


complete variety. 
Factors Determining Recall. Rec 


] all is one proof that learn- 
Ing and retention have 


cen retention, even when recall 
tests show none at all. OF two memory impressions of equal 
We'expect equally good recall. 


d into action easily, the other 


! a number of other factors. Some of the 
factors will now be mentioned, 


s being equal, 
be revive 


repeat it in a game until 
faced with the Opportunity to do so, ` 


w 


te 
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A possible exception to this rule occurs when a tune comes to 
mind as if from nowhere, and you find yourself whistling it over 
and over again in the midst of other activity. This apparent recall 
without a cue is called perseveration. There may be cases of actual 
perseveration when certain brain patterns keep acting over and 
over, due to previous overstimulation, as when one hears a new, 
catchy tune at a dance or a movie. But, in most cases, if one looks 
for it, he can find something in the preceding moments that could 
have acted as a stimulus for recall. We must remember, in this 
connection, that the stimulus may come from within the body 
as well as from the environment. It might be an emotional state, 
with its bodily tensions; or it might be a train of associations that 
touch upon the recalled activity very indirectly or subtly. 

Complete cues are more certain to bring recall than incomplete 
ones. Bringing a witness back to the scene of the crime may set 
loose a new stream of associations. In the laboratory it has been 
shown that even a change of color of paper may disturb recall. 
Nonsense syllables were learned on one color of paper, and recalled 
in connection with a background of another color.1 Even if the 
syllables were not associated with the color of the background, 
there was a distracting effect caused by the change. A change 

detrimental effect, but some 
of rooms may or may not have a ; 
- pression that facts learned by students in one 
teachers have the impression t 


room are often lost when transferring to another one. This has 
but it is reasonable to suppose 


ri verified, 
never been experimentally j le ba 
that stimuli in the entire situation may become conditioned st: 
uli, upon which recall comes to depend. 


‘ i h 
ye or expectation has muc. 
T nhen: 4 z pjece are set to recall learned 


` hen x 
recall. Curiously enough, W han when tryin 
material at some definite time, they do ar tl a pace 

A me. S 
recall tl ne material at an unexpected ti i 
to recall the san Il were asked for earlier 


ment showed an 8 per ae i aes nis aen eee 
than the expected time, an p. 


, i i ion of retain- 

dents who “cram” for examinations, with the intentio e 
3 4 <aminati 

ing the material just long enough to write i fee tk eSa 

ng them, etting after th E 

find that this is precisely what happens: Forgelns 


i tes! 
ination proceeds at unusually rapid ra 


to do with 
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In everyday life our expectations are set up by our ipuves 
Recall is made to serve the ends and goals determined by those 
motives. An experiment with children shows this very neatly. Ten 
children were given the ordinary word-association test, They 7 
to respond by giving one word in response to each stimulus wea . 
They were also given, as stimuli, some simple pictures of objects 
drawn so as to be ambiguous, and therefore so as to allow for a 
variety of answers. These two tests were given to the children just 
before mealtime and again just after meals. Among the responses, 
the experimenter looked for words relating to hunger and food, 
names of foods or meals, or verbs suggesting eating. The number 
of “food” reactions to words were twice as frequent before a meal 
as after it. To pictures, the children gave 2.5 times as many food 
responses before meals as after. A study of images and other activi- 
ties would doubtless show the same result. It is well known that 
severe cravings sometimes set up recall of images of such vividness 
that the individual takes them for real, and, thus, he has genuine 
hallucinations. 


(3) Effort to Recall. This is another motivational factor. 
Ordinarily, the harder we try to accomplish an act, the better we 


succeed, unless the effort reaches highly emotional proportions, 
and our actions become disorganized. What is the influence of 
effort upon recall? 

There are many indications that effort is a handicap to recall 
instead of a help. Who has not had the experience of trying, with 
extreme effort, to recall a name, a fact, or a date without success, 
only to have the desired item flash into existence some time. later, 
with no effort at all? This experience is too common to deny. 
Many special devices used in the attempt to revive weak and long- 
forgotten memories, some of which will be described later, all have 
one thing in common. They require the individual who is goin 
to do the recalling, to relax and not to exert any special mee On 
the contrary, a lawyer can prod an individual on the witness i 
goading him on to greater effort, until new facts come to li ht. 
How can we reconcile these two seemingly Opposite facts? ai 

It is probably true that the best condition for r 
tude of confidence, 


ier ecall is an atti- 
et ot expectancy that the desired items will 


come, and a relatively relaxed condition. Recall must be moti 
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oi but not too strongly. Effort is not necessarily a bad thing 
or reca it k r k 

‘ Il, unless it keeps us on the wrong track. One should return 
repeatedly to the starting point, and should bring all possible cues 
to bear. Letting effort lapse after failure, with a spontaneous 
recall later, does not necessarily mean that effort was detrimental 
Instead, the effort may have had much to do with the later success 
The successful prodding of a witness by a lawyer may have worked 
because the prodding offered more necessary cues for recall. 


(4) Emotional Blocking. Even overlearned material may 
be difficult to recall under emotional stress, as anyone with severe 
stage fright will testify. The remedy lies in the control of one’s 
emotions. Apparently, the emotional disruption that occurs in 
all behavior when emotions become too strong affects recall of 


memorized material very easily. 
easantness. Since the psychoan- 


(5) Pleasantness and Unpl 
hat we forcibly repress and 


alysts have told us so emphatically t 
forget unpleasant things, and retain and recall pleasurable ones, 


dozens of experimental studies have been made to test this asser- 
tion. Two typical experiments were conducted somewhat as 


follows. 

A hundred children in grades 6 and 7 learned to associate words 
that were pleasant, unpleasant, and indifferent with other stimulus 
words, in pairs. After six months, they were given the stimulus 

d associated word. 


words and were asked to respond with the learne 
The result was typical of this kind of experiment. Pleasant words 
Jeasant ones next, with indif- 


recalled, unp 
Another significant resu 
as substitute response 


ilt was that pleas- 


were most likely to be 
s in place of 


ferent ones a poor third. 

ant words were often given 

indifferent or unpleasant ones.* aon 
In another study of this kind, 51 students were asked to list a 


their pleasant and unpleasant experiences of the last ee weeks. 
The fact that they failed to me vents that they may 


ntion many € 
have recalled makes little difference for the experiment, for = 
real recall test came later. Three weeks later, they were aske 
e the lists. At this 


i t of the pleasant and 
to reproduc time, 45 per cen P 
nt experiences W 


e recalled.® There 
31 per cent of the unpleasa er l 
was a possibility, of course, that the pleasant experiences would 


General Psychology 
416 
have been reviewed more times in the meantime. But this in itself 
re e re 

proves the truth of the greater tendency to recall pleasant mo 

3 hings. 

often than unpleasant thing 
On the whole, there is evidence that both pleasant and unpleas 
ant items are more easily recalled than indifferent ones; but that 
i J ant 
the pleasant ones have a margin of adv antage over the unpleas ; 
ones. The recall of early childhood memories, however, leads tc 
a different story. We will turn to this question in a moment. First. 
a word by way of general conclusion about the typical experi- 
ments just described: It seems that the important factor is the 
degree of motivation involved, whether pleasant or unpleasant. 
The slight edge given to the pleasant items is, however, real, and 


appears to come from the general set to avoid the disagreeable and 
to seek the agreeable. 


The Recall of Earliest Memories. When an adult is asked to 
tell about the earliest incident that he can recall, and to establish 


the age at which it occurred, this established average age is about 
three and a half years. When asked to rate the incident as pleasant 
or unpleasant, it is more likely to be found unpleasant than pleas- 
ant. One investigator found that the emotional tones of fear, joy, 
and anger accounted for 30.4, 27.9, and 10.3 per cent of all these 
early childhood memories, respectively. Another found that early 


memories were usually of fearful, painful, or puzzling situations. 


A study of 554 students who rated their memories as pleasant or 
unpleasant, gave the results shown in Table 17.1.7 


TABLE 17.1.—a SUMMARY OF EARLY CHILDHOOD MEMORIES 


Percentage of Memories Average Age for 
Sex Number Pleasant Unpleasant Pleasant Unpleasant 
92 25.0 53.2 3.8 3.6 
462 35.2 42.6 3.6 3.5 
* After Gordon. 


Special Devices for Recall. The memories of early childhood 


just mentioned were recalled in the ordinary, everyday manner 
There are special devices by which much mor 


À € material can be 
recalled, even dating back to less than a year of age These meth 
ods have been used effectively b 3 wi 


Y psychoanalysts, Psychologists, and 


— y 
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psychiatrists. They should not be attempted without the aid of one 
skilled in their operation. All of them have certain aspects in 
common, namely, relaxation and a control of attention. 


(1) Hypnosis. Under hynotic trance, almost unbelievable 
recalls can be brought about. To mention a mild example first, 
a subject was asked, before the induced trance, what poems he had 
memorized as a child and could not now recite. One was Long- 
fellow's “Village Blacksmith.” Under the trance, he recited the 
poem without hesitation, when asked to do so. Told that he was 
now three years old, he was asked to describe what he saw. He 
reported that he was sitting in a high chair, eating cereal in a 
kitchen in his home in Brooklyn. His description of the situation 
was vivid and complete. Told that he was now eight years old, 
he was asked to write on the blackboard exactly as he did at that 
age. His handwriting showed all the earmarks of being that of a 
beginner, including the misspelling of his own name. 

Other subjects are said to recall things they observed, and to 
revive reactions that they had, as a part of their behavior at ages 
under one year. The value of such recall depends upon the use 
that is made of it. It may help to.get at the roots of faulty develop- 
ment, or, again, it may revive disturbing circumstances long since 
forgotten. Having recalled the memories under the liypacti 
trance, the subject can be led to recall them when awake, after 


further work with him. 

(2) Crystal Gazing. Some individuals can revive org 
memories by staring steadily into a glass ball. They may ae i 
hallucinate pictures in the ball, which is very pe abe se 
curious lights and shadows and reflections. Or Treme ne y 
have a train of associations that leads them to recalls. he n 
the virtue of centering attention, avoiding mene ea 
of acting as a very ambiguous stimulus, H X ar r = 
sically potent about the crystal itself; a light bulb w j 


as well. ra 
` (3) Automatic Writing. A few individuals can be p w 
ion i ed. 

to write on paper while their attention 1S otherwise absor 
te lize that the hand is active. It may 


They themselves do not rea 


i ictures. They ma 
write connected sentences, or it may draw pic y may 
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i it i rial 
t recognize, later, what they have written, but it is materia 
> > bu ; ; 
oe lled from their pasts, and, with further writing, or by other 
reca s i 
methods, it can be identified and even recognized by them. 


RECOGNIZING 


Recognition and Recall. Recognition means lit- 
erally, “knowing again.” When you recognize an object, you S 
as if you have experienced it before. Ordinarily, we realize E 
to recognize a name or an object is easier than to recall it. I 
asked to recall the advertising slogan for a familiar brand of cig- 
arettes, you might fail, although you had seen or heard the slogan 
many times. If asked whether or not the slogan is “For finer flavor, 
you reject it immediately and with conviction. If the slogan, “They 
satisfy,” is offered, you accept it immediately, and wonder why you 
could not have thought of it yourself. 

The essential difference between recall and recognition is that, 
in the one case, the name or object is there for your perception, 
and, in the other case, it is not. This difference is brought out in 
connection with the average person's vocabulary. The number of 
words that one can recognize in reading is much greater 


than the 
number one could sit down and write out, even if given plenty 
of time. 


Errors of Recognition. Mistakes of recognition are frequent 
and often embarrassing. 


Cases of mistaken identities come to our 
attention, if they are not actuall 


y committed by us, almost daily. 
There are two kinds of errors of recognition: (1) failing to recog- 
nize the familiar, and (2) false recognition of the new and 
unfamiliar. 


We fail to recognize the familiar object because it undergoes 
changes, or is seen again under altered circumstances, Our set 
may be unfavorable, in that we do not expect to meet the object. 
We accept the new object as 


familiar, conversely, when we are 
expecting another, similar object. The greater the degree of re- 
semblance, the more readily do we make the Same error, even 
without the help of a favorable set. This is a case of equivalent 
stimuli, the one stimulus being abl 


€ to set off the habitual re- 
sponses attached to the other. 
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An experiment of Lund’s illustrates these errors very well.8 His 
material was in the form of nonsense words of five letters. Table 
17.2 gives a few of them. The words in List B are the same as 
those in list A, with one letter changed. Those in List C have two 
letters changed; otherwise they are like the ones in List A. 


TABLE 17.2.—MATERIAL FOR AN EXPERIMENT ON RECOGNITION 


List A List B List C 
(original words) (one letter changed) (two letters changed) 
GATON GATEN 
MARER MARUR 
SALEN 
GANEL 


The words in list A, with others like them, were exposed for 
only a moment each to the subjects. Later all three lists were 
mixed up in haphazard order and exposed again, one word at a 
time. The subjects were to say, at each exposure, whether or not 
they had seen the word before. On the average, trene were stg 
of type one, that is, failure to recognize, 1n about 15 per cent o 
the cases. These were for the correct words in List A. For List B 
about 30 per cent of the responses were errors of pe e 
recognitions). The change of only one letter `- n = = 
words of List B quite similar to the words in a a Ail 
centage of errors in List C, where two letters were iffere’ 

È 2 responding to these percent- 
those in List A, fell to about 20. Corresp ing s : 
ages of error, the confidence of the subjects in een 
their responses was highest for words in List A a 


words in List B. 


, 
iti he greater one’s 
Confidence and Recognition. In general, the g 


O ikely he is to be right 
confidence in his recognitions, the more ne mayb ei 
about them. But in particular instance et el ng run does the 
panied by the utmost confidence. Only in the long des Team. 
2 
correlation between confidence an 


E E, na 
by trial and error, mainly, when to hia 


d correctness hold. V 
ve confidence and when not. 


SUMMARY 


pically rapid at 
any factor: 


I i first and slower as 
i 7 
he rate of forgetting 1s ty ere 


i i nm 
time goes on. This depends upo 
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the kind of material memorized, the amount of overlearning, n 
the like. Certain other factors can intervene between nog 3 
recall, either to foster or to interefere with good retention. i nE 
cal or emotional shocks, drugs, and many kinds of activity = rr 
ing the learning, may interfere. : Sleep immediately following 
learning seems favorable to retention. ; 
Efficiency of recall depends upon the completeness of the 
stimulus or the situation which serves as the cue to recall, and 
upon many motivational factors. Special devices such as WP 
crystal gazing, and automatic writing are often used successfully 
to revive memorized reactions not otherwise arousable. 
Recognition is a phenomenon of perception, and like most 
perception it depends upon memory. Errors of recognition are 
numerous, including failures to recognize the familiar, and 


wrongly recognizing the unfamiliar. 
QUESTIONS 


How would you account for the different rates of forgetting for 
different types of material as shown in Fig. 17.1? 


l. 


2. What bearing does the effect of overlearning have upon the 
preparation for course examinations? In preparation for a profession? 

3. There are two current theories of forgetting: one that forgetting 
is due to the lack of exercise of the learned impression, and the other 
that it is due to retroactive inhibition. What facts in this chapter point 
to each theory? What is your own conclusion? 

4. What advice would you give to an actor or speaker who, because 
of stage fright, often has difficulty in recalling his learned material? 

5. How can we account for the fact that, of early childhood mem- 
ories, the unpleasant ones are most likely to be recalled, whereas, for 
more recent memories, the pleasant ones are more easily recalled? 

6. What factors do the special devices for aiding recall, i.e., hyp- 
nosis, crystal gazing, and automatic writing, have in common? What is 
the probable secret of their success? 

f 7. Is it possible to recall an item that we do not recognize? If so, 

give an example. 
Explain. Why should the popela ee eter than sloy learners 
ap © the contrary have grown 
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CHAPTER XVIII 
Thinking 
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| ee 
son makes a distinction between thoughts 
are his own, but things he regards, in a se 
erty of all who experience them, 
ference. But there is also 
Things are perceived, and 
present to help create it, 


and Things. The average per- 


and things, His thoughts 
nse, as the 
This is one com 
an important Psycholog 
perception requires a 
A thought or 


common prop- 
mon-sense dif- 
ical difference. 


sight, out of mind,” is not Strictly true, 


ot present because 
nem. ‘That which 


€ same way as we do 


s rall thinking 
deals with substitutes for 


In this chapter we shal 
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The Symbolic . Fi 
tion of re rae ‘a aeia eh. aor Ree nY 
i h y ehavior., In activity at the 

ower level (see Fig. 18.1), nervous impulses enter the brai 
arouse perceptions, and after being directed into the ke we: 
motor neurones, they exit into certain effectors and Se ee ; 
muscular or glandular response. The sequence of activity is sien 
wlation—perception—action, in rapid succession. 

We may think of the symbolic level of behavior as being super- 
imposed upon this. Action of effectors is inhibited to some oala 
while this level gets in its work. The thinking level duplicates in 
symbolic form the kinds of adjustment that take place at the lower 
level. Reactions can be tried out and accepted or rejected at this 


Symbolic 
Level 


Perception — 
Action Level 


Motor 
iis Outlet 
o illustrate the symbolic level of activity as superimposed 


Ficure 18.1. A diagram t y c 
erception-action level. 


upon the pi 
usual gross muscular effort that would 


level without exerting the 
hout the risk of fatal conse- 


be required at the lower level, and wit 
quences. If we were to try out every muscular action that is sug- 


gested by a situation, think of the many useless movements we 
would make, the amount of useless energy we would expend, and 
how disastrous some of our jal-and- 
error behavior can be carried out on the symbolic level, in ad- 
vance, we are spared all this wastefulness. The result of thinking 


is economy of time and effort, and greater chances for survival. 


responses would be. -When tr 


DELAYED REACTIONS AND MUSCULAR SETS 
nentary form of symbolic behavior 
This experiment, first 


dogs, raccoons, cats, 


The most rudin 
is seen in the delayed-reaction experiment. 
attempted with rats, was later tried with 
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nkeys, apes, and children. In its original form, it is conductec 
mo , , 
as follows. 


The Delayed-Reaction Experiment. An apparatus provides 
three food boxes in plain sight of the animal. Over one of them is a 
light signal to which the animal has already been trained to go to 


obtain food. Until training is completed, he is allowed to go in 


mediately to the box with the signal over it. This signal is changed 


to other boxes in haphazard order in different trials. Then come 
the test series. The animal is now restrained behind a glass barrier 
while the light signal is turned on above one of the boxes. The 
light is then turned off, and the animal must wait a short time 
before he is released to go to the food box. To reach the food, he 
must “keep in mind” which box is the correct 
longer there as a stimulus. The boxes differ o 
goes to the correct one consistently, 
something within himself which makes one box different from 
all the rest. What does he carry over during the waiting period? 
It is not a satisfactory answer to say simply that he carries over a 
“memory” of the light. 


one. The light is no 
nly in position. If he 
it is because he carries 


The Time of Delay in Diff 
to compare the records of th 
ment. Hunter, 


erent Species, 
e different subject 
ted it, gives the f 


It is of some interest 
S used in this experi- 


who origina Ollowing times: 1 


= 1 
i __, 


as 
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Balt ccnreisiers cnartarcration 1-5 sec. Child, 1 yr. 3 mos. 20 sec. 
Raccoons 10-15 sec. Child, 2 yr. 6 mos. es. 30 Sec. 
Cats isco . 16-18 sec. Child, 5 yrs. ......at least 20 min. 
ORS: — xearsmiasintoassescetn et Tis matin: GO cpaineiasiaintedieteay 2-3 hrs. 


Later tests have shown that such delays may be very much 
longer. The early experiments gave the subject his test trials in 
quick succession. This plan probably led to confusion of sets, and 
so it caused errors. Without such confusion, rats have been known 
to delay their reactions successfully as long as 45 seconds, cats for 
several hours, and apes as long as a week.’ Infants of 20 months 
have delayed responses up to 15 minutes, and preschool children 
for a matter of days.’ 

Very much depends upon the conditions. If the subject sees 
food or candy placed inside one of two containers that differ in 
position, in size, or in color, that is one thing. If he sees it buried 
in a certain spot in the ground or hidden in a certain corner of a 
room, that is something else. In any case, the successful subject 


behaves as if the sight of the container or the location, suggests 
sight, and yet to which he is reacting. 


idden, it cannot serve as a stimulus. 
vidual that he has carried over from 
t hidden must be responsible for 
e may call a symbol, and 


something that is out of 
The goal object being h 
Something inside the indi 
the time when he saw the objec 
his reaction. The thing carried over W 
one kind of symbol is a muscular set. 


IMAGES , 
Another kind of symbol is the image. Images a 
reproductions of previous perceptions, ae z sera m 
i m to relax atter yo 7 
complete form. As you sit down fter 
fee, or as you sink into your pillow for a night's rest, > are 
likely to think over the day's experiences. The situations that Wr 
ne. 
j have troubled you are go 
enjoyed, and the ones that may © ch 
ey cond back to you, either because you intentionally revi 


1em, or because the floc k in upon ou without your intention 
y y t 
es are 1Mages so complete 


to have them. Only in very rare cas nages as 
or so strong as to equal the original pane a hi 
undeniable in their vividness for some peop e, a 
be reckoned with as a kind of mental activity. 
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a thorough re-education. In singling out one aspect, he is making 
an abstraction. 


Generalization. Having abstracte 
we almost automatically extend that 
its class. We expect to find this pro 
of the class.~ The most rudimentar 
found in connection with the conditioned response (see Ch. XIV). 
The child who is bitten by a dog expects biting as something 
essential to all dogs, until exceptions occur, In this way, irrelevant 
properties may cling to objects of a class for a long time. From 
the experiences gained from the designs in Fig. 18.2, we should 


expect all future Mub’s to have simple acute angles, and all future 
Bik’s to have simple oblique angles. 


d some property of a thing, 
property to all members of 
perty in all future members 
y form of generalization we 


‘Generalization is the basis of 
profiting by experience if we 
new stimuli as we have learned 
in the past. There would be little con- 
ed for generalization. Some gen- 
eralizations are kept in a 


Concepts Change. 
cept is not an absolute 
growing, changin 
eralizations wrong, 
of each indivi it i 

vidual, een 18 true of a civilized society in which 
ared, 5 , 
Your Concept of “man’ changes almost 


ith new people. Your con- 


Factors in the Learni 


our education, particu The- greater part of 


‘ation, is a matter of 


kr 
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learning n is being true, it is i 

| g new concepts. This being true, it is important for those 
who act in any way as teachers to know the most efficient ways of 
teaching concepts to others. Essentially, there are three ways of 


doing this. 


The Inductive Method. One is the inductive approach, in 
which a number of concrete examples are shown, allowing ‘he 
pupil to build up his concept in the natural, everyday manner. 
Nothing more is done for him except to make sure that he meets 
the individual cases or examples. Simple examples, with as few 
irrelevant elements as possible, are by far the best. If there are 
both simple and complex examples, it is better to begin with the 
simple ones. The learning of concepts, like other learning, in- 
volves both trial and error, and insight. Many errors may be made 
at first that are eliminated later. The essential nature of the con- 
cept may come as a flash of insight, or as a succession of insights. 


The Deductive Method. The deductive method begins by 
giving the pupil an idea of the common properties of the objects 
of a class, by means of a drawing, a verbal description, or a formal 
definition. The individual must be able to identify the particular 
members of the class later. ‘Told that a noun is always the name 
of something, the child can choose or reject words given as exam- 
ples of nouns, if he understands the definition. Much teaching is 
If the individual already has a good 


tion or a formal definition may 
and 


done in this way, alone.) 


working vocabulary, a descrip 
suffice. The results with this method are quite variable, 


many wrong impressions are often left. 


when it is used alone, 
ture of both in- 


The Mixed Method. Best of all is some mix 
ductive and deductive procedures. When presenting examples, call 
attention to the essential elements. After defining, give examples 
and show the significant properties in their natural settings. The 
showing of negative cases, that is, concrete examples not belonging 
in the class under discussion, is rarely of much value, unless dis- 
crimination between one concept and another is difficult to make. 


The first method, that is, induction alone, may leave the subject 
with the concept but unable to formulate it in words. The second 
verbal formulation 


method, deduction alone, may give him a 
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iati i i Ñ k itions 
without a real appreciation of its meaning. Textbook definitio 
too often have this unfortunate outcome. 


LANGUAGE 


K Language provides perhaps the most common, and 
decidedly the most useful, kind of symbol in human behavior. 
Verbal symbols carry most of the burden of modern thinking. 


They are in the form that is most readily communicated to 
others. “Verbal thinking alw 


indirectly. 

“Much of our thinking is really in the form of talking to our- 
selves. “As Watson very neatly expressed it, thinking is “‘subvocal 
talking.” We can subscribe to this Statement, provided it does not 
mean that all thinking is subyocal talking, for we have seen that 
some thinking may be in the form of images, some in the form of 
muscular sets, and some in the fo 
Careful observation shows that 


ays has a social reference, directly or 


rm of unverbalized concepts. 
the vocal organs, including the 
80 very slight muscular contractions 


When thinking becomes difficult, the 
speech movements are more vigorous 


peech. This point 

lack of decisive informa- 
that the final goal of thinking is to be 
free of the use of all muscular contraction in the process. “When 
nonmuscular thinking is hard. 


certainty for 


“going, we are more likely to resort 
to muscular aids. 
The Origin of Language. Although man is often pointed out 
as the talking animal, speech is 
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dog that is chasing its quarry, calls others into the chase. The young 
have a hunger cry, which affects the mother, who pays attention 
“In every case, the call refers to something out of 
g, and other members of 


to their needs. 
sight; an enemy, food, or an inner cravin 
the group who are within hearing react accordingly. 

There are also a few symbolic gestures in the language of lower 
animals, A rabbit senses an enemy and beats the ground with his 
feet. The thumping sound serves as the cue for others to dive for 
shelter, Human language is much richer in gestures than is that of 
lower animals, but the vocal mode of expression has far outstripped 
the more cumbersome forms. The reasons are obvious. Gestures 
cannot be seen in the dark or around corners. The use of the 
vocal organs frees the rest of the body for other necessary activity 


at the moment. 


Development of Language in the Child. Books have been 
language develops in the child, but 


written on the subject of how J 
we can only trace the pare outlines of that development here. Five 


stages may be mentioned. 


(1) The Reflex Stage. From the very st 
child has the power to make certain vocal sounds. The vowel 


sounds come first, beginning with “a.” Then come “m,” “p,” and 
“b,” followed later by others. The fact that the infant has no teeth 


eliminates the possibility of making all the speech sounds very 
early. He learns to use his crying apparatus on different neat, 
because it gets results, but there is probably no conception on his 
part of crying as 4 means of communication. 


«“Fcho-Babble” Stage. 


ables and muc. 


art the newborn 


In this stage the infant does 
h imitating. “There is oppor- 
him to learn to imitate by conditioning. 


able over and over, for example, 
“da” it stimulates his 


» Now he is ready 


(2) The 
much repeating of syll 
tunity at this time for 
He naturally repeats the same syll 
“Da, da, da, da, . +.” Every time he p 
ears just preceding the next vocal response, da. 


r! ne else utter it. 
to say “da” the moment he hears anyone e’se | ve 
ned type of imitation, there may 


“In addition to this lear iust heard. Such 
inborn mechanism for vocalizing a speech pattern just and some 
a mechanism is apparently found in parrots, a sae 
other birds, and thus it ould) bcar o hump “ 


` 
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ability to imitate sound patterns never made before seems sg 
necessary to assume. Children may hear a new word, which t iey 
repeat with surprising accuracy an hour or so later, without w 
vening practice. “There are a few observations of children who did 
not talk until past the age of two and who then suddenly began. 
They even talked in complete sentences. This does not mean that 
there is always a perfect imitation of sound patterns. Much trial- 


and-error learning, with self-criticism and self-correction, 


takes 
place. 


(3) Sounds Become Meaningful. 
the sound to an object. The 


» his watchful mother says 
Power to repeat words, the 
The visual object (cat), the 
ately precedes his vocal response, 
titions are needed for him to vocal- 
sight of the cat and without hearing the 

case of conditioning has taken 
place, 


“kitty.” Having already gained the 
child immediately utters “kitty.” 
center of his attention, immedi 


In another example, it is €asy to see how 
commands. As he leans over to pick up a ball, his approving 
mother says, “Yes, Pick up the ball,” After a very few repetitions 
the sound of “pick up the ball” is sufficient stimulus to make the 
child reach for it. ion may transfer 
besides balls, 


of “pick up” 


the child learns to obey 


(4) The Awarene 
sight enters the Picture next, The chil 
words stand for objects, 
results. When he uses w 
say that he has begun t 
communication, At abou 
child using single-w 
a whole sentence, 


SS of Language. 


absent objects, we can 
O acquire language 48 a tool of human 
1t the age of 18 months We find the typical 
ord sentences, A lone word for him means 
His utterance, “Milk,” May mean “T arn 


hungry,” or “I want some milk.” The single word, “Baby; sneans 


———_ a 
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for him, “That thing belongs to me.” Shortly after this stage, he 
puts two or more words together to form short sentences. Later 
he begins asking questions, and by the age of three he is quite 
a conversationalist. All through this development, the average girl 
is in advance of the average boy of the same age. 


(5) Reading and Writing. The use of graphic language, 
both for expressing one’s self and for apprehending another's 
message, comes later in the child as it came later in the human race. 
We begin to teach the’average child to read at the age of six, and 
to write a year or two later. The subject of reading has been men- 
tioned on one or two previous occasions. Learning to write is a 
Matter of acquiring skill in the use of some rather fine muscular 


patterns. 

The Growth of Vocabulary. The size of the reading vocabu- 
lary is a good indicator of the general mental growth of an indi- 
vidual. One’s vocabulary grows in proportion to one’s education, 
but it also grows in proportion to one’s inborn powers to acquire 
verbal ideas. Of the 400,000 different words to be found in recent 
unabridged English dictionaries, how many does the average per- 
son know? Naturally, the size of the vocabulary increases with age. 
Individuals of all ages, from 8 months to the age of college grad- 
uates, have been tested for the size of vocabulary. It is impossible, 
of course, to ask a person whether he knows the meaning of each 
one of the 400,000 words. A representative sample of 100 or 200 
words is used. If he knows a certain percentage of these, his total 
vocabulary is then estimated on this basis. The total vocabularies 
of very young children can, of course, be directly counted. 

The results of two extensive studies were used to construct the 
growth curve in Fig. 18.4% One study carried the estimates up 
to 6 years, and the other from 8 to 18 years, or from grade a to 
grade XII. These tests were based upon school children’s re- 
sponses, and do not take into account those duller children who 
droppéd out of school in the higher grades. If we were also to 
consider those who dropped out of school, the upper part of the 
curve would have leveled off farther below 20,000 words than it 
did. It will be noticed, however, that the curve is continuous, and 
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that there is an increase of rate of learning vocabulary eg the 
first 12 years, anda slowing down in rate - age is pas eA it 

J The curve for acquisition of vocabulary reaches a p B 
tween ages 20 and 25, and then remains at the same Daag 
only a slight decline to age 50 and beyond. It must l * es 
bered that we are talking about averages of groups of indiv 


here and not of any one particular individual or of the same group, 


followed through different ages. JAn educated person’s curve fo 


isi known 
vocabulary might keep on rising to age 60, and has been me : 
to do so. Another person’s curve might begin to decline afte 


20,000 -— 


15,000- 


10,000 |-— 


ESTIMATED VOCABULARY 


0 2 4 6 


8 10 12 14 16 18 Years 
AGE 


FIGURE 18.4. The typical growth curve for development of y 


ocabulary from 9 months 
to 18 years, 


quitting school at grade VIII. The curve in Fig. 18.4 stands for 
the typical individual, with whom others can be compared. 


It is as if we 
response: the perception-action level, 
h €ption, and motor adjustment follow in 


» in which the situation 
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: Symbols, or in more common terms, ideas, can be had ina 
4 number of forms. They may be in the form of images, muscular 
sets, concepts, or in the form of verbal responses. These forms 
are actually used in all sorts of combinations. 
A concept is an idea standing for a class of things. In forming 
a concept certain common properties of the class must be abstracted 
from the extraneous matter experienced in members of the class. 
The common properties are generalized, leading us to expect 
them in all future members of the class. Predictions thus depend 
upon generalization. Even lower animals have the power of form- 
ing certain concepts. Concepts may be taught by induction or by 
deduction, but usually a mixture of the two methods is best. 
Language developed as signals in connection with the most 
vital needs of animals; in their cries connected with fear, hunger, 
and mating. The human child, in his development, goes through : 
several noticeable stages, involving all Varieties of learning, in 
learning to use language. The growth of a child’s vocabulary, ina 
rather uniform social environment, parallels very closely his growth 


Í 
} in intelligence or general mental power. 


h af 
a QUESTIONS 
1 4 


á i inking i r ome is motor. 
It may be said that some thinking is sensory and s 


iving examples. ; 
i in thi ight come 
~ What kinds of symbols mentioned in this chapter mig 
the heading of imageless thoughts? Explain. . A 
What relations may exist, sometimes between images 4 


z Ò i i rer occur 
the processes of abstraction and generalization ever occur 
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8. Cite evidence for and against the theory that all human think- 
ing is i r age responses. 
ing is in the form of language E. A 
i Do the same for the theory that all thinking is muscular re 
sponse. 


10. Can a person’s level of education be measured by the size of 
his reading vocabulary? Explain. 
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CHAPTER XIX 


Reasoning 


| HE TERMS “thinking” and “reasoning” are often 
confused in common use, being employed almost interchange- 
ably. “Thinking,” however, is the general term including all 
varieties of symbolic activity, whereas “reasoning" 
form of thinking. Other y 


arieties were mentioned in the preced- 
ing chapter, including imagery and concept formation. Stilt an- 
other variety, inventing, has been reserved for the chapter to 
follow. j 


is only one 


k 
THE NATURE oF REASONING 


Reasoning Is Symbolic Problem Solving. Reason 
ing is best defined as problem soly 


activity. A problem is any | 
ganism is faced. Some 
action level (see p. 423) 
heading of overt trial-a 
this type of solution w 
organism to perceive 


ing in the form o! symbolic 
ack of adjustment with Which an or- 
problems are solved on the perception: 


- This type of solution comes under thie- 
nd-error learning. Insight plays a role in 
hen the situation is simple ¢nough for the 


new relationships that are useful.” In this 
type of solution, concrete ob 


jects are present, and they 

ulated by muscular activity. % 
In reasoning, w 
activity is reduced 


aré manip 


€ manipulate symbols, instead, and 


muscular 
to a minimum, Many 


things that’go:on jn the 
440 
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process of learning at the perception-action level are duplicated 
at the symbolic level. Reasoning involves trial and error, and also 
insight. Reasoning is therefore a variety of learning. After reason- 
ing, the organism is left with new patterns of response in the face 
of situations where he had none before, or where he had different 
ones before. But in reasoning, as contrasted with trial-and-error 
learning, one’s past experiences play a much greater role. Previous 
experiences are recalled and organized into patterns that did not 
exist before. Thus, while there are many things in common be- 
tween trial-and-error learning and reasoning, there are enough 
new aspects to justify us in making a study of reasoning for its 


own sake. 


Common Motives for Reasoning. Reasoning is always initi- 
ated by a problem; but there are many kinds of problems. One 
thinks first of the distinction between practical and theoretical 
problems. Practical problems are met every day and on every 
hand. You leave home in your car to make an eight o'clock class 
and, after going two blocks, a tire goes flat. You have an examina- 
tion that you cannot afford to miss. It is too far to walk and no 


bus is in sight. What can you do? Here is a homely, practical 


oblem. 
Let us assume that you solved this problem somehow and 


s in time for your important examination. In 


hich, let us say, is in sociology, you are asked 
more likely to be- 


reached your clas 
“amination, W 
why the children of foreign-born parents are 
or criminal than are children of native-born 
to this question, so far 


come delinquent 


You have not seen any answer 
u think of some psychological facts 


chological study of mo- 
d you believe that you 


parents. 
as you can remember, but yo 


you learned in connection with your psy 
atter, an 


tives that seem to explain the m 
a theoretical problem, at least 


have the answer. You have solved 
to your own satisfaction. 

Thé motives behind the effort to solve practical problems are 
as varied. as the problems themselves. Any maladjustment implies 
od motive of some kind. The motive behind a theo- 
em: is primarily that of curiosity. This type of problem 
question “Why?” Curiosity, as was said before, 


an ung 


ical pro 


starts wiji the 
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urges us to gain knowledge in advance of its usefulness. We a 
uncomfortable until curiosity is allayed, in spite of the fact that 
the finding of an answer leads to no immediate practical goal. 
Scientists have an unusual amount of this urge of curiosity, which 
finds few questions too trivial to merit attention. The outcome 
will, at some time, probably prove to be of human value. 


A Typical Example of Reasoning. Before we try to see what 
the essential steps in reasoning are, let us examine a suitable ex- 
ample. Suppose you are motoring with friends to a neighboring 
city for an evening's party. Midway to your destination the motor 
of your car suddenly sputters and dies. What can be the trouble? 
Your first thought concerns the supply of gasoline. Your gasoline 
gauge is not working, but you remember that you had filled the 
tank yesterday and had not driven the car far since then. This 
idea about a lack of gasoline is your first hypothesis as to the 
source of the trouble. Your rejection of the idea because it is in- 
consistent with other facts, was made entirely on the symbolic 
level. The whole sequence of ideas may have taken only a fraction 
of a second. 

Your second hypothesis is that the ignition has failed, for 

tion and fuel are the two most important elements for the rw be 
of a gasoline motor. You have learned in the past how to j mot pe 
ignition, and you proceed to do so. Here you resort to / 'S Past 


ception-action level to test your hypothesis. You find pa bieh 
ignition seems in good condition. Your next hypothes 


there is a clogged gas line to the carburetor, for a frien acators tO 
had told of having that trouble. Your test of iiis- shod hat learn- 
gas line is clear, but that there is no gasoline in it, Th id that the 
you to re-examine your first hypothesis that the gas te dent how 7 
You think in quick succession of things that could h? think capi 
to your fuel supply. Thieves could have drained “sormation k 
why did they not take it all, and how could uA hich to thins: 
cee ae is guarded by a police dog? ” ‘erience. This 
ae s o x of a hypothesis on the symboli” ; desirable; = 
how did you | Sadhna at actually empty. A ne var. But it ae 5 
Ti ose your gasoline? The cap is on’ or its use in later 

n attendant is not to blame, Coul. ce educated to be 


a 


a aati 4 ees 
d i VS dome in the nature of insights. 
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the tank? Then you remember running over an object in the 
road a few miles back that gave a sharp thumping sound as you 
passed over it. You probably would never have recalled this fact 
as long as you lived if it had not fitted into the picture so neatly, 
A closer examination of the tank shows a small hole in it, resulting 
in a slow leak. All the facts, perceived and recalled, fit together 


very much as do the parts of a jigsaw puzzle. 
But your main problem is not yet solved, 
ceed to your destination? Again, one solution after another occurs 
to you: signal for a lift to the next town; walk to the nearest 
farmhouse and telephone for help; mend the leak in the tank with 
chewing gum, and get a small supply of gasoline from the nearest 
farmhouse or filling station. Past experiences help to suggest the 
solutions. The entire set of present circumstances also forces you 
to think of certain possible solutions. Both past experience and 
Present circumstances work to select and to reject some solutions 
before they are actually tried out. Each possible solution can be 
tested on the symbolic level, or it may be tried out in practice. 
In either case, if it fails to Measure up to expectations, you are 
solutions, The trial-and- 


thrown back upon the search for further 

e ature of reasoning is thus very apparent. Sudden, happy 
They emerge suddenly 

like a new relationship 

ert trial 


How can you pro- 


cot nidtden face in a puzzle picture, or 
ce} while learning to master a situation by ov 


\ 


an Inference. The thing that is most novel about 
the drawing of a conclusion from known items of ex- 
yis process is called inference. “An inference is a new 
, ledge that is deduced from other knowledge.“ The 
\ may be perceived or they may be recalled in sym- 
\Che inferred item is always in symbolic form. You 
the window and see puddles of water standing on 
ynd the sky is overcast. Although you see no rain 
teresting © none, you feel confident of your conclusion 
a‘person teen raining. You hear a siren sounding down 
commanc\. a thin stream of smoke rising over the trees. 
the same \ ent asa fire truck dashing to a fire, rather than 
) 


$ 
} 
enb 


In fol 


kis 
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as an ambulance rushing to an accident. Drawing an inference 
consists of “putting two and two together,” to use 


a very familiar 
expression. 


The two examples just given are inferences made from per- 
ceived items. Examples of deductions, or inferences made from 
symbolic facts, can be found in the preceding illustration of the 
entire reasoning process. The first conclusion that the gasoline 
tank could not be empty was drawn from the recalled fact of hav- 
ing filled the tank the day before, and the fact of not having 
driven since that time. The conclusion that the tank was not 
drained by thieves was drawn from the recalled fact of the police- 
dog guardian, and the fact that the tank was not entirely empty- 

A conclusion is regarded as correct when it agrees with the real 
or true facts. It is regarded as valid when it follows logically from 
the known propositions. From a psychological point of view, a con 
clusion need not be either valid or correct in order to be called an 


ain It is an inference, none the less, and it is governed by 

e s : i 

t = laws as is a correct conclusion. Invalid and incorrect 

con i i i 
clusions are usually caused by insufficient data, by faulty defini- 


tion - A a y ` : 
Pe of data, or by interfering motives which distort the pattern. 
f this more will be said later. 
The I 2 i 
_ The Importance of Past Experience. ‘foo much can?t be 
said for the import: - : „£ar 
nei ; portance of past experience in reasonirp: Past 
: ea the vast majority of the material wi? Which 
werc i £ p not be necessary to stress this fact, perhaps: 
oad or the tendency of some present-day ed:cators to 
e the pursuit of know BA a 
ing ac isa j3 a knowledge. They often insist pat learn 
Bee einai of vaste of time, if not actually harmful, ard that the 
EE : education is to train the pupil or the stucent how to 
+ Dut no one can thi f 
ink n ut 
something. in a vacuum! One has tothink abo 


And if o 3 
ne h f ; on 
many subjects, he lack as not a ready stock of inprmation 

» he lacks the essential materials with w° ich to think. 


Reasonir 

1g Impossible wi r 

ble without Son trie 
m m Exh 

does not mean that memorizin, = Past Exh 


discussion of P 
plasse fhi a should have made dis leh But it docs 
a E HONS 
reasoning. T value of gathering information fe its use in later 
- Too ee d 
many individuals, told they ay educated to be 


nce. This 
g facts by rote i desirable; the 
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thinkers, proceed to reason about subjects concerning which they 
know very little. They either make sorry pictures of themselves 
or else, what is worse, they lead followers into error. The anti- 
dote, of course, is a healthier regard for facts.“ Facts cannot be 
manufactured by thinking alone. There must be a continual 
returning to the environment to check up on ourselves. This is 
another virtue of science; it abides by the verdict of experimental 
facts in preference to rational conclusions, when the two do happen 


to disagree. 


Past Experience Alone Not Sufficient. We can turn to some 
experimental facts on the role of past experience in reasoning, for 
there have been experiments on this point. Billings gave 146 
students a special drill on some necessary information in the fields 
of geometry, arithmetic, physics, mechanics, economics, geography, 
sociology, and history. He later gave them problems for reason- 
ing that depended upon the information they learned, and also a 
test on the fund of information remembered. 

All such studies show that to remember the facts is one thing, 
and to use them in reasoning is another. This study showed that 
ability to reason in one subject was very highly correlated with 
ability to reason in another. That is, the persons tended to fall 
in the seme rank order for reasoning scores in all the fields. The 
eoivelation between the scores on the information tests, which 

casured the number of facts remembered, and the scores on the 
reasoning tests, was not quite so high, but there was much agree- 
ment, The was true in spite of the fact that nearly all the facts 
were remembered by all the subjects. Those who solved the most 
problems knew the most material, but not all of those who knew 
Che materija could solve the problems. Knowledge of facts is 
therefore au essential factor for reasoning, but it is not sufficient 
in itself to produce reasoning.” Ability to reason must also be 


present. 
Injormation Determines Conclusions. There is another in- 


teresting effect of past experience, in that the conclusion to which 
a person comes depends upon which particular facts he has at his 
command. Two people often draw different conclusions about 
because they do not have the same facts in 


the same question, 
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their mental equipment. A short, humorous story 
divergent inferences because 0 


illustrates 
f lack of common information. 
Little Girl: “Mother, where do silk s 
Mother: “From worms, my dear.” 
Little Girl: “Now, Mother, don’t call Da 


tockings come from?” 


ddy a worm.” 


The mother's background contains the information about silk- 


worms, which she undoubtedly meant by her reply. The little girl, 


Jacking that fact, but knowing that husbands often buy stockings 
for wives, makes the unintended inference. 


~ From this sort of example we get the s 


uggestion that if two 
people have exactly the same information on a subject, and if they 


have in addition equal ability to reason, they will very likely come 
to the same conclusions. The moral of this is that in trying to 


convince others that your conclusions are correct, see to it that 


they get the same information that you possess. Imparting a little 
information goes much farther in an argument than flat contra- 
dictions and violent assertions. 


H : i 
Moy Hypotheses Are Formed. There is no reasonir g unless 
items of information are brought into new relationships. New 
Nees ah grasped before we can say that an inference has 
been drawn. This brings i i f 

s brings us to the question of how items of past 


experience are drawn into new organizations, and how hypotheses 
arise. 


From the psychologist’s point of view, hypotheses are ir.fer- 
ences that are held tentatively while further tests are made of 
them, What is said here concerning hypotheses also applies tO 
inferences in general. As in the case of perception ii WE 
hae laws to account for the grouping of sensory material into 
3 oa an meaningful patterns, so in the case of reasoning, W? 

s to explain the formation of new patterns of ideas. 


Fr A tad 
spt ei ee of a hypothesis is much like the 
eaae AE P experience, and yet there is an important 
1 n simple recall, there is a stimulus that associated 
as iE item, which acts as a cue. The raaro aon 
‘ale £ A ot a In this test the subject is told to respond 
gle word as quickly as possible when a stimulus wor 


my 
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is given. Note your own first verbal responses to each of these 
words: table—dark—butter—blossom. A list of 100 such words 
was given to a thousand normal adults, and the frequency with 
which every response came was determined. For each of the four 
stimulus words just given, the three most frequent responses, and 
one much less popular response, and their frequencies, "ee as 


follows: 
TABLE DARK BUTTER BLOSSOM 
chair 267 light 427 bread 206 flower 467 
wood 76 night 221 milk 101 apple 50 
furniture 75 black 76 yellow 80 tree 40 
food 29 afraid 6 fat 21 rose 17 


The Laws of Association. In the free-association test there is a 


minimum amount of direction or control of the response from the 
subject’s motives or moods. To say that there is no control what- 
ever would not be true. The free-association response is only 
relatively free of control. Every person has learned a number of 
other words in connection with each stimulus word, at some time 
or other. Which word will come as the response depends upon a 
nontbor of factors. If the response is really uncontrolled by the 
uotives and moods of the moment, the determining factor is the 
: of the learned connection. This, in turn, depends upon 
[requency of repetition of the connection, the intensity with 

it Was repeated, the effect, whether satisfying or dissatisfying, 


u 


which it 
he recency of its exercise. These are sometimes called laws 


on. They account for the relative strengths of learned 
They account for recall of experiences, with the usual 


everything else being equal.” 

Association, But the recall of past experiences in 
> decidedly under the control of the immediate 
‘vidual. He is set for the recall of something that 


‘icture. The rest of the picture therefore exerts 
arts of the picture may 
ssociated. But it is also 


with themselves before 


‘fluence. It is true that p 
th which they were formerly a 
ı ideas never associated 


tr ¢ at the cali 
‘sad 
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To illustrate the influence of mental set upon recall, the simple 
controlled-association test m 

may be instructed beforehand to give a verbal response that means 
the opposite to the stimulus word. 
the following words when you 


ay be cited. The subject in this test 


Note your own responses to 
are set Lo give opposites: 
high cold friend 


stupid end hungry astute frenzy 


No doubt your responses to the first three 
merely reinstatements of 
note how quickly your responses came, and how 
out the possibility of giving any other 
have given, without the set tor 
words you probably had to give 


or four words were 
old connections learned before. But 
they crowded 
response that you might 
ame opposites. To the last three 
responses never directly associated 
with them before. You may have recalled a number of words, as 
if by trial and error, rejecting each one in turn until the right 
one came. 


As another example, set yourself to res 
lowing words with the name of the 
(an example is the association, tul 


tree 


pond to each of the fol- 
larger class to which it belongs 
ip—flower) $ 

elephant gold 
Here again the set should n: 


to only one and the response should come ¢ 
last two. For “whale” you may have 
then rejected it for “mammal” 
sation” may have given trouble for a moment until 
“mental activity” or some similar class name. This t 
ship is known as supraordinate association, The 
which you are to name a member of the cla igni 1e 
stimulus word, is called a subordinate asociation. O aae 
relationships are the part-whole and the whole- 
Examples are the connections chimney—house 
respectively, 


red whale 


arrow the choices o 


sensation 


E responses down 
ļuickly, except for the 
responded with “fish” and 
which is correct. The word “sen- 
you thought of 
ype of relation- 
reverse type, in 


Part associations. 
» and vree—leaf, 


ertain relationship 
T. In everyday life 
; the circumstances of the 
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situation do that. We have to grasp from our analysis of the 
problem situation just what the relationships are. Given the 


simple problems: 


y P PEN 5 
36 +2 = 36-2 = 36% 2 = and 36 


we respond with the numbers 38, 34, 72, and 18, respectively 
The situation furnishes an unmistakable cue as to the proper on 
Just seeing the numbers 36 and 2 side by side, we should be left 
with a free-association type of response to be made. 

We must usually discover for ourselves the relation demanded 
Another laboratory test illustrates this situation. It is called the 
mixed-relations test, in which a relation must be discovered, and 
then used in determining the missing word; for example, 


hungry : food thirsty 
deer : fawn hen 
fish : water :: cow 


Grasping the relationship between the first two words, one is 


then set to react with the proper association for the third word. 


So, in reasoning, we take the cue from the problem or situation 
as to what relations are involved, and these relations in turn de- 


termine the suggestion of the hypothesis or the inference. 

A simple problem in arithmetic also illustrates this point. If 
two pencils cost five cents, how many can be bought for thirty 
cents? Something is to be done with numbers; just what is to be 
done caust be grasped before you can solve the problem. The plus 
and minus signs are lacking, but relations can be inferred from 
the statement of the problem. 

Cause and Effect. There are many kinds of relationships, but 
perhaps the most important of all for reasoning is that of cause and 
effect. 1t would be hard to say just how much of our reasoning is 

lationship. Certainly a very 


dominared by the demands of this re 
The mastery of our environment 


art is controlled by it. 
dependent upon it. The diagnosis 


discovery of causes. The effects are 
ation is required 


large i 
and of ourselyes is decidedly 
of any difficulty. requires the 
Wiven wiih the problem, although keen observ 
tò notice them all and to interpret them. 
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Causes must be inferred by the recall of past experiences. 
Through experience we build up conceptions of particular cause- 
and-effect sequences, and we also construct general rules or laws 
of cause and effect. Later, when we are set to find a cause of a 
difficulty, these conceptions already learned oper: 
hibit ideas that do not apply, as well 
useful ideas. 


ate so as to in- 
as to facilitate the recall of 
In this way fruitful hypotheses arise, Modern science 
is the ultimate in the discovery of cause-and-effect relations. 
Intuition. Sometimes we reach conclusions very speedily and 
without the usual known basis in fact to which we are accustomed. 
We have what we call a “hunch” that some fact is true, without 
being able to lay our finger on any supporting evidence. In spite 
of the lack of tangible basis for the conclusion, we may cling to it 
with the conviction that we are right. “I just feel it in my bones” 


> the common expression for it. Is intuition a new source of 
peo igy distinct from reason? Many philosophers proclaim it 
as such. 


» is really an or- 
of which we are 
e vaguely aware 
into words. 


and his have both prog 
necessary, You h 

y nt that when you 
er. Another friend 
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Dousr AND BELIEF 

4 a $ 

d How Inferences Are Evaluated. Some inferences 
you accept as true and some you reject. Some conclusions are 
satisfying while others are not. In the former case you have a 
feeling of belief; in the latter a feeling of doubt. A feeling of 
doubt spurs us on to further reasoning, while a feeling of belief 
puts an end to reasoning. Similar feelings are experienced in 
connection with mastery of a new motor pattern, when we feel 
that we “have the hang of it,” and when we fail to organize our 
movements into a suitable smooth-running pattern. The question 
is why some inferences are “reasonable,” leading to a conviction 
of truth, whereas others are not. 


Logical Consistency. In general terms, the criterion of an 


P acceptable conclusion is its logical consistency with the known 
$ facts. It is really the matter of logical consistency that needs to 
be explained. Logical consistency depends upon the grasping of 
logical relationships. Logical relationships are forced upon us by 

j experience. 
Becoming aware of a logical relationship is the same kind of 
process as the formation of a concept. For example, we perceive 
ewthat some persons are taller than others, and the relationship, 
‘oller than,” or the concept of height is abstracted. Later, when 


two facts, “Harry is taller than Bill” and “Bill is taller than 
ately the inference, “There- 


1e 


Chauncy? are given, almost immedi c 

fove Hany is taller than Chauncy,” arises. Our experiences have 

necessary part of the concept of height. 

Y his is but a simple example of the many laws of logical neces- 
us by experience. When we violate these 


sity phat ave forced upon 
t brings us back to our senses. We learn such 
D 


fundainental laws as the one that an object cannot be in two places 
at the same moment, or that two objects cannot occupy the same 
Position in space at the same moment, We learn Aristotle’s funda- 
mental principle of logic, that a thing cannot be both A and not “A, 
although: the vast majority of humanity never verbalizes this prin- 
yy lor that matter, most other principles. They simply act 


principles apply. 


forced this upon us as a 


laws the environmen 


cip 2, OF, 


as if these 
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Syllogistic Reasoning. In everyday life the aver. 
not even verbalize the facts from which he dr v i 
nor need he verbalize his conclusion unless he Wishes to communi 
cate it to some one else. Students who take a course in logic lear i> 
that it is possible to verbalize nearly every act OF reasoning by 
stating in sentence form the facts and the conclusion derived from 
them. The facts are called the major and minor premises, and the 
inference is simply called the conclusion, The entire statement of 


facts and conclusion is called a syllogism. A typical example is the 
following: 


age person does 
aws his conclusions, 


All wealthy men pay taxes. (Major premise.) 
Mr. Black is a wealthy man. (Minor premise.) 
Therefore Mr, Black pays taxes, (Conclusion. 


gic is concerned with t 
whether Conclusions folloy 
€s Not attempt to tel] how we reason, but rather to 


have made any error. An individual with a clear, 


N sense errors jn reasoning without having studied 


helps many people to avoid 
8 their reasoning into syllo- 
soning what grammar is to 
ide formal rules which guide us in 
uarantee clear thinking or adequate 


The study of lo he validity of conclu- 
sions, that is, 


v logically from the 


gisms, Logic i 
the use of lan 


Emotional Factors in Belief. We like to think that we are 
logical creatures, We may think that We never accept a conclusion 
unless it is logically Consistent with Other facts. But logical con- 
Sistency is not the only basis for belief. Even when we have a suffi- 
cient number Of facts from which to draw a valid inference,’ emo- 

o bring us to a false conclusion, 


tional factors may enter in t 
ce ; Young children, who naturally learn to be 
missive an i entify themselves emotii 


E 
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individuals rarely develop much confidence in their own judg- 
ments and are content to take assertions on faith. They are the 
gullible ones. Children of lower intelligence, who find reasoning 
for themselves difficult and undependable, fall more readily into 
this class. 

To some extent, all of us often rely upon authority for opinions 
when we recognize the superior qualification of the authority as 
compared with our own. No one can possibly have sufficient infor- 
mation in broad fields of knowledge to form reasonable opinions of 
his own on all subjects. It is perfectly sound practice to accept the 
judgments of experts in fields where we ourselves are weak. But 
there is a tendency to misuse that opportunity in our present 
civilization where specialized fields are numerous. 

Theye is a tendency for the masses to accept the judgments of 
an expert in a single field when he utters opinions upon any ques- 
tion whatsoever. Just because a motor magnate has shown bril- 
liance in the invention of a machine and in the manufacturing 
and selling of his product, he is expected to utter words of wisdom 
concerning such remote subjects as education, crime, and problems 
of government. Because a man has amassed millions in wealth he 
is (ought to be an authority on art, music, and many other things. 
Again, it should be emphasized, no one can reason successfully in 
cay field unless he has sufficient information in that field. One 

is opinion in the field of finance might be the last word in 

illiance; his opinion as to how to produce a movie or on how to 
a child arithmetic might be worse than worthless. 
‘jul Thinking, We often believe what we wish to believe, 
we know better. Some shortsighted motive that can be. 
arriving at a wrong conclusion es T way 
n the face of a gross logical inconsistency. The old saying, 
“A man convinced against his will 
Is of the samé opinion still,” 


iy true. Where the truth hurts, logic is likely to give 
Way. A young bride loses her husband by death. She refuses to 


tye obs fous evidence that he really died. Even though she 

ify quel) the ordeal of a funeral she maintains that he is 

e has gone away on a business trip, and will some day 
ò 


is profound 


ACCE 


wen 


alive, that 
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come back. This is an extreme a but only the kind of thing 
p ever ay. 
T ca. ae an the face S ordinarily contradictory 
evidence, are called delusions. Some individuals believe that ae 
have many secret enemies who perpetually persecute ee 
cause them to fail (delusion of persecution) - Other persons t he 
they are really kings, queens, presidents, generals, or even God, 
in disguise, and they tend to act accordingly ( 


deur). Still others believe that they have been despicable sinners 
and are now being punished severely 


and justly for their sins 
(delusion of guilt, a form of melancholy delusion). Any of these 
delusions is usually sufficient to diagnose the individual as insane, 
but many milder false beliefs are found in almost anyone. Argu- 
ment is usually of no avail. People with genuine delusigns hold 
tenaciously to them because of the motivational value the delusions 
have for them. 


delusion of gran- 


An experiment b 


y Lund shows how belief seems dependent 
upon desire.2 


First he asked several hundred students to judge a 


list of propositions or opinions as to the certainty of their own 
belief or disbelief of those proposit 


ions. The propositions were 
like the following examples: 


Slander is morally wrong, 
The dinosaur once existed. 
Animals have feelings simil 
Two plus two equals four, 
All men should have equal political rights. 
A statement which the sub 


ar to our own. 


plete undesirability, +10 

indifference. The 
between the Strength of belief and 
hen a Correlation of -+1.00 meant perfect 


ability, 
result was a Correlation of +.88 
the strength of desire, w 
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agreement. In other words, if you knew how strongly a subject 
desired a thing to be true in this list of opinions, you could predict 
rather closely how strongly he actually believed that it was true. 
It is possible that belief is to some extent a cause of desire in some 
cases. We should like two plus two always to equal four; other- 
wise we should have a sorry state of affairs. But it is probably 
more likely that many of these propositions are believed because 
the subjects would like to think so, for example, the proposition 
that “all men should have equal political rights.” Our sense of 
justice demands this belief even if known facts might cause us to 


question its wisdom. 


Facrors RELATED TO REASONING 
Reasoning in Children. It is frequently implied 
that children must reach a so-called “age of reason” before they 
can be expected to indulge in that high type of activity. Examples 
of reasoning can be found in children of four and even younger. 


The very common question of the three-year-old is “Why—, 
2” This in itself shows that there is some appre- 


Why—, Why—? 
ciation of problems calling for reasoning and of cause-and-effect 
relationships. The “bright sayings” of children are usually early 
attempts at reasoning. They are humorous to us because of the 
absurd conclusions to which the child comes, usually due to his 
Jack of information. A little girl of three had been told that beef 
comes from cows, bacon from pigs, veal from calves, and mutton 
front sheep after they were dead. A day or two later, her attention 
be called to some new cookies, she inquired, “Mother, what 
were cookies before they died?” Another little girl of five was 
told by her older brother, “I am thirteen months older than you 
are.” Yo this she replied, “Well, I'll have to ask Mother. I don’t 
See how you can be thirteen months older when there are only 
’ She had previously been told that she 


twelve months in a year.’ 
Was a year younger than her brother. 

. Tests composed of syllogisms have been used to trace the de- 
velopment of i easoning powers at different ages in children. Simple 
syllogismns lite the following one can be used with children as 
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young as six. Three ways of calling for the conclusion are given, 
each one a little easier than the one before: 


Fritz is taller than Max. 
Max is taller than Ernest. 
(1) What can we say now? 
(2) What can we say about Fritz and Ernest? 
(3) Which is taller, Fritz or Ernest? 
The results usually show that there is a m 
velopment of logical powers 
- While there are many exam 
dren below the age of 
the syllogistic type.3 
If there is any “age of reason” that is suddenly attained by the 
average child, tests fail to show it unless the noticeable spurt from 
ages seven to eight is chosen a as that point. Develop- 
ment of reasoning powers above that age depends upon (1) the 
maturing ability to Srasp relationships and patterns of ideas, (2) 
the accumulation of information, and (3) the acquiring of certain 
habits of thinking, i a 


Reasoning in Lower Animals. Re 


confined to man, though very largely so, Lower animals can “put 
two and two together,” and sometimes get “four” 

As we should expect, such ability is most likely to 
higher apes. But some ex eriments show that it car 
in the albino rat.4 


arked spurt in the de- 
ages of seven to eight. 
ples of spontaneous reasoning in chil- 
six, they rarely do 


at about the 


well in standard tests ol 


rbitrarily 


asoning is not by any means 


as the answer. 
appear in the 
1 happen evev! 
Cases Of supposed reasoning in lower 
amined Very critically to make sure th 
activity and that re] 
` everyda 
look lik 


animals must be’ ex- 


: at there is use of symbolic 
ations are made involving Symbols. In most 


y examples we cannot be sure that this is so, What may 


™bols at all, But since 
T, at least of the delayed- 
‘ICs likely that they 
in reasoning. 

Social Factors in Reasoni g. People o i 


ften engage in think- 
or venture, 


Deliberative bodies are 


Reasoning a 


the most ready example of group thinking. Will the interstimula- 
tion among members of the group, the exchange of ideas and 
group discussion, lead to better conclusions in a shorter time? 
Or will one or two individuals dominate the ‘thinking of the 
group and lead them into wrong channels? 

Experimental studies show that, judged by its results, group 
reasoning is uniformly better than that of the average person in the 
group. In fact it is usually better than the best person in the group 
can do. The larger the group, within the limits of the small groups 
studied experimentally, the better the results. In one study on the 
solving of puzzles, individuals working alone turned in 8 per cent 
correct solutions, whereas the groups turned in 53 per cent correct 
solutions.® The advantages of group thinking lie in the pooling of 
information, and in the checking and elimination of errors. There 
is little danger, apparently, when logical problems are to be solved 
and when oratory is not a factor, that group conclusions will be 
inferior to individual thinking. 

Training in Reasoning. Can individuals be trained to rea- 
son? Educators have proceeded on the assumption for centuries 
that such training is possible. The aflirmative answer has thus far 
rested mostly on faith and on authority. So far as we know, most 
ties gain in efliciency through practice. From this 
t that systematic habits of thinking can be acquired 
rging one’s grasp of the mechanics 
ough learning, the 


mental activi 
345 — Aai 
wWëTiay ex 
through practice, thus enla 
ol rcasoning. But like most development thr , 
ts are probably more specific than general. They transfer only 


ri st i il wi ite proof to the contrary. 
to similar situations. Until we have definite ps à ; : a 

S 5 e ci reasoning, 1n 
tt ig Mast reasonable to conclude that exercise 1N reaso g: 


5 nae 
themaiics and philosophy, for example, does not make a good 
is taught in such a way, or has learned 


aximum amount of transfer of the 


elle 


reasoner in general, unless he 
Jh a way, as to obtain the m 


Hi šur 


habits so acquired. 


SUMMARY 
ymbolic level. Trial and 


R ing is proble: i he s 
Reasoning is problem solving on t 

i i i 3 ercep- 
rroc and insight, which are more easily observed on the percep 
tion-actign also occur on the symbolic level. | 


— 
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The most significant process in reasoning is the inference. An 
inference is a conclusion arrived at by organizing two or 
previously unrelated items of experience into a new 
previously unrelated items may be perceived at the moment, but 
are usually recalled from past experience. For successful reasoning, 
then, a usable store of concepts and other symbols is required. 

Formerly unrelated items are forced into combination by the 
mental set of the moment, and this, in turn, is aroused by the par- 
ticular problem to be solved. When items are forced into com- 
bination by mental sets, we speak of controlled association. Certain 
relationships are usually demanded by the mental sets, such as part- 
whole, agent-action, and cause-effect. These relationships are 
learned in much the same way that all concepts are learned. In- 
tuitions are not distinct forms of thinking; they probably represent 


merely inferences drawn from largely unconscious or latent data 
or information, 


The test of the acce 
sistency with the 
with repeated a 
develop a basis 
in reasoning. 


more 
pattern. The 


ptability of an inference is its logical con- 
premises from which it is drawn. Our experiences 
nd striking relationships in the w 


orld about us 
for evaluating relationships that 


we experience 
Emotional factors often enter in to distort the appreciation for 
consistent versus inconsistent conclusions. Wishful thinking is an 
all too common consequence, 
Reasoning is found in young children 
mals to some degree. It i 
efforts than in indivi 


» as well as in lower ani- 


Questions 
er of similarities betwee 
behavior and reasoning. Point out some differe 


2. From the account of reasoning given jn this chapter, make up a 
list of more or less discrete Steps in the ent; 


l. Point out a numb 


n overt trial-and-error 
nces, 


k 


| 
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3. What should be the student’s attitude toward “learning facts” 
and “learning to think"? Discuss briefly. 

4. Prepare a list of ten common words. Apply them as stimulus 
words in a word-association test to a number of subjects. For ever 
response try to surmise the most probable law of association i 
operated—[requency, intensity, effect, or recency. Present your results 
and interpretations. 

5, Find two or three examples of reasoning in the chapter or in 
any other source. State the reasoning as given, or in your own words, 
then state the major premise, minor premise, and the conclusion in 
the form of syllogism. Are the conclusions consistent with the premises? 
If not, check to see whether you have stated the premises correctly. 


6. Find several examples of delusions from any source and classify 


them in any way you see fit. 

7. Collect some “bright s 
not reasoning is probably involved. Why 
or not there was genuine reasoning? 

8. Collect some purported examples of 
animals. Decide, if possible, whether any real reasoning took place. 

9, What would be your advice to a student who is selecting courses 


that will give him the best training in reasoning? Give reasons. 


ayings” of children and show whether or 
cannot we always tell whether 


reasoning in lower 
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CHAPTER XX 


Inventing 


THE IMPORTANCE OF CREATIVE THINKING 


H.. DIFFERENT the world would be if one could 
eliminate from it the results of human invention and construction. 
Suppose some miraculous cataclysm could wipe out at one stroke 
all the products of human thought.- There would disappear from 


the world all cities, towns, and country homes, and even the 
‘All means of transportation, 


seas, trains and motor cars, 
ish. All these things, and many 
uman brain. They were present in 


Very Few Do Imp 


dmit that the really importan 
very small percentage of the population. Although 


iduals, excepting those who are lowest in intelli- 
eative thinking, very little of it ever results in some- 
portance. Once new creations are invented, the 
joy them, even if we cannot always understand 
creative work are known to 


a 
People. The fields of 
kinds—of poetry, fiction, 


are writers of various 
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biography, and drama. (There are creators of art, ages. oto 
paintings, and architecture; designers of clothing and o z } 

cars, of interior decoration and landscape gardening; and T 
are producers of dramatic art. In the field of science we have t 5 
great inventors of fruitful theories and of new Toncepuons o 

the world and its phenomena. Inventors and engineers constr uct 
first in symbolic form the many marvels and gadgets that the civil- 
ized peoples of the world enjoy. Bridges, irrigation systems, super- 
dreadnaughts of the air and of the sea, skyscrapers, and streamlined 
trains testify to the inventive genius of the engineer. The radio, 
telephone, phonograph, radar, television, the cinema, and many 


other commonplace contrivances daily remind us of our debts to 
the inventor. 


Creative thinking does not end with these more tangible pro- 
ve ducts. (The creation of a system of government, with its legal 

system, its tax system, and other machiner 
services, depends upon the inventive 
of human affairs. The planning of an 


other social institutions requires creative thinking no less than 
does the invention of an engineering marvel. Wherever planning 
and construction of new things take place, there is creative think- 
ing. As to which particular individuals are to become the origin- 


ators, and as to the steps by which creative thinking develops, we 
shall find some of the answers in the following pages. 


A 


nventing and Reasoning. The ay 
creative thinking in various Ways. 


some isolated bits of experience in ni 
we 


y for carrying out its 
genius of many a student 
educational system and of 


erage person indulges in 
Whenever he puts together 
ew combinations or patterns, 
ay say that creative thinking has taken 
of Creative thinkin 


as well as inventing. 
In the sense that ri 


does bring into new patterns items of 
ted for the individual, it is creative. 
J d that did not exist before for him. 
Both reasoning and inventi 


to arrive at some new facts. 
with reality. In both perce 
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create become more and more fixed, more and more rigid, as we 
check up on them. They represent more and more exactly, real 
facts or situations. Not so with the products of invention. Inven- 
tion gets away from reality and produces patterns that have had 
no real existence. We are held down to reality when we want 
to make an invention work, and the parts that go into it were 
derived from real facts, but that is the only dependence of an 
invention upon reality. We find inventing sometimes intermingled 
vith reasoning, for example, when a new invention is necessary 


to solve a problem. 
Everyday Examples of Invention. 
not creative geniuses, inventing on a small scale is a part of the 
daily routine. We dream dreams and we plan plans. We are not 
writers or artists, designers or engineers, but we make feeble at- 
tempts at constructive efforts in those directions. We are all ro- 
manticists at heart. We playfully distort the drab and uninter- 
esting daily routine to make of it something much more appealing 
to our desires. We escape not only from the humdrum and the 
banal in this way, but also from the disagreeable and the hurtful. 
If we cannot write fiction and drama, we read a novel that some 
one else has created for us, or attend a cinema and recreate a story 
that appeals to us. It takes some inventive activity, in other words, 
to enjoy the creative products of others, particularly artistic 


Although most of us are 


productions, 


| 
| 


Dreams 
We dream at night and we dream by day. The 


f Creams have much in common in spite of the fact 
ms while we sleep’ are powerful in their realistic 
; “rcas daydreams are usually not mistaken for reality 
are weak in their vividness as compared with our perceptions 
u Daydreaming or phantasy was treated in an earlier 


of the moment 
lapter.as a means of escaping from disagreeable reality. Some- 
remains to be said about dreams that occur while we sleep. 
always seemed so mys- 


Dreams that come in the night have 
t many superstitions hav 


e grown up around 
ople have sometimes taken them as ac 


terious that 
tua 


them. Prjmitive | 
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happenings. Religious people have taken them to m 
from the gods and have tried to find something prophetic in : - 
In modern times the psychoanalyst sometimes tries te an A 
pret the dreams of his patient for the light they can throw upo : 
his mental difficulties. Psychology now has a fairly good idea o 
how dreams come about and of just how important they are. 


Dreams Are Initiated by Stimuli. The first thing of im- 


portance about dreams is that they are natural mental activities 
and they are set off by stimuli. While the sleeping person has 
made every effort, consciously or unconsciously, to shut out sensory 
stimulation from his brain, he never fully succeeds. An incidental 
sound, a flash of light, or a somesthetic stimulus may be the starter 
of a dream. For example, an alarm clock may set off a train of 
dream pictures in dramatic form that includes ringing sleigh hells; 
jangling church bells, or the crash of falling dishes. A hot water 
bottle at the feet may give rise to a dream of walking barefoot 
over hot lava; a sore on the head may start a dream of being scalped 
by Indians; sleeping between damp sheets may suggest the dream 


of being dragged through water. Ifa foot and a hand dangle ove! 
the side of the bed we ma 


y dream of hanging over the brink of 
an abyss. If one’s head happens to slip under the pillow, there 
may be a dream of a rock crushing his head. 

Dreams as Illusions. From these few examples we can CON- 
clude that many dreams are attempts to interpret a stimulus while 
we are asleep. The interpretation is highly false because the indi- 


vidual has no grasp of the entire situation. The 
mined, let us say, 


perception is deter- 
by contributions 


only one per cent by stimulation and 99 per cent 


of the brain from past experience. That is WY 
the interpretation is usually false. The arousal of tH 


he particular 
dream pictures must be accounted for by the laws of association» 
and by motivating factors within the individual that may be active 


at the time. We will return later to the question of motivation 


in dreams. 


Some Experiments on Dreams. Most of the facts about dreams 
have to be gathered from people w 


i ho have had them and the re- 
ports of dreams have had to wait until dreams occurred. But it 1$ 


possible to bring about dreams when we want them and to control 
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the stimuli that initiate them. In other words, we can experiment 
upon dreams. 

When a subject is put into the hypnotic trance he is in a state 
that in some respects resembles normal sleep. He can at least be 
told that he is sleeping, and usually is so told in order to induce 
the trance in the first place. The further instruction can be given, 
“If you should have a dream you are to tell me all about it the 
moment it is finished.” Stimuli can then be applied, and usually 
within a few minutes a dream is reported. A stenographer then 
takes down the report verbatim and we have a permanent record. 

In Table 20.1 are given parallel lists of stimuli and the dreams 


TABLE 20.1.—STIMULI USED IN EXPERIMENTS ON DREAMS AND A 
FEW DREAM PICTURES AROUSED BY THEM * 
Stimuli Dream Pictures 
Stroking back of the hand with “A cow licked my hand.” 
cotton. shaggy dog rubbed against me.” 
“I was in bed in a hospital; my girl was strok- 
ing my hand.” 
“I was playing with an angora cat across the 


street.” 


“I smelled a dead horse.” 


Asafoetida. 

Pinching back of the hand. “A rat came out of a hole in the corner and 
bit me.” 

“L was handling some rats in the laboratory 


and one bit me.” 


“Someone tried to smother me. I was getting 
ready to choke.” 


“It was winter time. It snowed, and I made 


a snow man.” 


“[ was sliding down a long chute, feet first.” 


“L was in an auto accident and fell off an 


18-foot bluff.” 

“p was falling, falling, down the side of a 
mountain.” 

“I was rocking in 
to be whirling, and saw 
rolling over and over.” 


the left side 


a hammock, then seemed 
tumbling weeds 


depressed on | “IĮ was falling into a cellar, head first.” 
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that they initiated in different individuals. Te will be neem 
the dream picture in each case is a reasonable interpretation o $ ‘ 
stimulus. Every dream was much more elaborated than the very 
abbreviated quotations imply. The stimulus is very neatly yea 
merged in the entire dream picture. Sometimes it seems to t a 
dreamer that the stimulus comes near the beginning, but very 
often it seems to come near the end of the dream. 


; A K K CIE B d 
In most cases the intensity or the size of the thing experience 
in the dream is grossly exaggerated. It sometimes increases to very 


unreasonable proportions. This is probably due to a lack of othe 
customary stimulation that would 


keep it within reasonable 
bounds. 


On the background of other very weak sensations and 
in a rather vacant conscious field, the one 


experience seems Un- 
usually large and intense. 


Motivation of Dreams. When dreams are set off by outside 
stimuli, we still must account for the choice of dream picture when 
several might have done equally well. Freud gave us our first clue 
as to the solution of this problem. He pointed out that dreams are 
attempts to fulfill wishes which we have had to forego or to epee. 
ane theory is not accepted in full, so there is no need of our gomg 
into it in detail. It is sufficient to give him the credit for pointing 
to our fundamental] Cravings as determining factors in dreams. 


' acs ae 
Freud s theory maintains that the dreamer seeks pleasurable grat 
fication, usually in disguised form. 


nize 
i But we are forced to recog” E 
: ox press 
aacsCape from danger and other unpleasant motives also exp! 
themselves in dreams, 


: ” ‘ . ion 

on In children’s dreams we find an 

of th al x A gaa y 
thwarted Motives in a very direct and undisguised form: 

m of having rich and famous 
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be about animals; from 5 to 9, of strange, bad people, war, fire, 
and electricity; and from 9 to 12 of difficulties, of their own and 
of their friends.* All these facts point to the bodily condition, 
state of health or fatigue, and the like, and also the mental condi- 
tion, that is, whether or not the child is well adjusted during the 
day, as the determiners of subject matter of his dreams. 


Dreams of Adults. Some dreams of adults are plainly wish- 
fulfilments. Arctic explorers, for example, are said to dream 
nightly of sitting down to a sumptuous dinner by a warm fireside 
at home. In most dreams, however, the real motive is not so 
apparent and sometimes it is completely hidden until the dream 
is later interpreted. Let us examine the following example of a 
dream reported by an intelligent young woman while studying her 
first course in psychology. It is typical of dreams that are aroused 
by unsolved personal problems, and shows how a dream may occa- 
sionally throw light upon the things that are bothering individuals, 
even without their realizing it. The report is given in the young 


woman’s own words. 


A Chicken-Pox Dream 


“I had a dream the other night that was so vivid that when I 


awoke I felt as though I had actually experienced what took place 
in the dream. I have two boys; one is five and the other three. I 
that they were shut up in an attic, that I couldn’t get 
I finally broke down the door. The older boy was 
with specks—all broken out with something. My oldest 
ister appeared. She insisted that I leave the boys there. A grand 
sument followed wherein I told her what I intended to do. 
“hen I did it, I took the children with me to my own home, 
“This dream fits in so perfectly with my own past experiences 
Jing the assignment for this lesson I can laugh at it; 


dreamed 


that after 
before it llv bothered me. : 

‘The chiidren being shut up in the attic is explained by the 
fact that duc to unfortunate circumstances I was forced to give up 
for the time being at least). I didn’t have the say-so 
since I am dependent right now upon my relatives. 


my iwo bo 
hy I could not get to them. The older boy being 


of this matter 


This explains 
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broken out is due to fear. I had not seen them for three a 
when the opportunity to do so presented itself, but I had ine 
other children with me at the time and they had just gotten 
chicken-pox. The fond relatives insisted that I w see ) 
unreasonable to take a chance of exposing the boys to a e 
I thought the other two were over it enough that they would = 
get it but I wasn’t sure. Besides this fear for the children I also 
had the fear of having some one tell me it was my fault. The argu- 
ment and the rest of the dream are due to desires. The end of 
the dream fulfilled my chief desire, The ‘ 

assertion motive as well as desire. My oldest sister is 20 years 


older than I am; she still treats me like a child. I have been in 
such a situation that I have had to listen to her 
to show that I did have common sense.” 

Are Dreams Prophetic? 
prophecy of future events, 
pened, like an accident, a fl 
is likely to come forward w 
forecasting the event. 


as being very 


argument was due to self- 


while longing 


Many a dream has been taken as a 
After some striking event has hap- 
ood, a crime, or an illness, some one 


ith a dream that could be interpreted as 
Even w 
of these reports of prophetic dreams, need we accept them as evi- 
dence that the dreamers had 


5 
real foreknowledge of the event? 
such foreknowledge. 


ithout discounting the correctness 


There is no known basis for 
A study of this possibility w 
tion with a most dis 
Lindbergh b 
found 


as made some years ago in connec- 
vent, the kidnaping of the famous 
ody of the murdered child had been 
rch was still being made for him, 


ncerning his whereabouts, Thirteen 
hundred of these dreams were collected b 
ray? Only 5 per cent of these dre 


M spite of the fact that from 
of the victim js 


tressing e 
aby. Before the b 
» while a desperate sea 
people were having dreams co 


n Kidnapings death 

We may put this 
n wish that the child be found 
alive. Only four of the 1300 dreams had the three correct sig- 
nificant facts, that the child was dead, that he Was burie 
grave, and that this was under s 


ome trees, 
reported singly in many other dreams, so 


dina 
Those three facts were 


; we defined tages: 
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Miye E e a 
j sw ; e. : any mysterious superi- 
ority of dreams as prophetic devices must be put down as wishful 
thinking. There is one exception. Future actions of the dreamer 
himself may often be correctly predicted from his dreams. But 
the prediction is more readily seen by the psychologist to whens 
the dream is told than by the dreamer himself. For ak le, on 
person’s dream suggested that he was contemplating made ding 
other dream forecast ideas of divorcing the dreamers hustand 
For these predictions there is some real psychological basis 


THE INVENTIVE PROCESS 

i : Stages in the Inventive Process. The act of invent- 
ing something of consequence is so rare and so hard to control that 
it cannot well be studied experimentally. You cannot place an 
ordinary individual in a chair in the laboratory and simply 
tell him, “Now create,” and expect to get results. Even com- 
posers, writers, and inventors probably could not deliver under 


such circumstances. 

Fortunately, a number of important creative people have told 
us as well as they can how their brain children come into existence. 
Their stories agree in a striking way, so that we are able to glean 
the followine picture of the inventive process. (There are four 

3) Inspira- 


(1) Preparation, (2) Incubation, ( 
hree are essential. In the 


key to invention. 
but it is only 


Verification. The first t 
the stage of “inspiration” is the 
PESON the most obvious and spectacular one, 


nd result of the two that precede it.) 


lion, and (4 


popu! 
H 
tt 


d; a period in which 


Preparation. \(This isa fact-gathering perio! 
eriences are accumulated. Every creation comes from past ex- 
n is new. Where there 


periences the parts are old but the patter’ 
be no invention.) It is 


Is NO equipment of experiences there can 
nt Mariner, Coleridge 


rote The Ancie 
«read almost everything.” It 


o tell about the many 
ation for his classic 


said that a year before he w 
Stated that in preparation he had 
(ook another writer 689 printed pages t 
lge had read in prepar 


Coler 


sources that £ 
poem,* i 
pes 
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The collection may be guided by some known kind of crea- 
tion toward which the person is working. On the other hand, it 
may be a rather aimless browsing about, simply observing all one 
can. In the fields of science and invention there are usually more 
definite ideas of the kind of end product to be created. In the fields 
of art there is a more leisurely shopping about, with personal inter- 
ests the selective agent. Goethe expressed the idea of preparation 
very well in the words, “We can do nothing but pile up the wood 
and let it dry; it will catch fire in due time.” To the young person 
who would be creative in any field excellent advice would be to 
“pile up the wood”; it will “catch fire in due time.” 


Vincubation. After preparation comes a period of waiting. 
New patterns of thought will simply not emerge at will. For some 
reason it takes time for the collected m 
‘This seems to be a period of no progress,)but a period that is essen- 
tial if we are to accept the word of creative people. The individual 


is still set for the kind of product he wants and at least to this 
extent he remains active in his work. 


Many observers 


aterials to fall into place. 


are convinced that there is unconscious mental 
work going on during the incubation period. Cert 
to indicate this, such as momentary glimpses or 
is to come, and vague feeling 


gs of progress. 
whether the mental set keeps things w 


vidual waits or whether the time 
factors time 


ain signs seem 
previews of what 
It is difficult to say 
orking out while the indi- 
interval merely gives interfering 
i to be cleared out of the way. Even if we accept the 
idea of unconscious mental work, however, it tells netin abao: 
how the work is done. That is what we really want to know. 


a Inspiration is often Startling in its suddenness 
and its newness. In this respect it is comparable to the moment 
of insight in learning or reasoning. lite 


re the ne rn is seen 
for the first time.) Someti i i ae 
fi etimes there is said to be a warning or 
premonition that some 


thing of import i : 
] lat so ance Is about to appear. 
There is a feeling similar to that when a i 


Jee We are trying to recall a 
name that is “just on the tip of our tongue” but be sie in view. 
As in the case of simple recall, the inspiration cannot be forced: 
efforts tt interfere, (It may come at some very inopportune or 
surprising moment wlien the individual js occupied ‘with some- 
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thing else’) It is said of Beethoven that the moments of inspiration 
often came upon him when present at lively social functions, and 
also on the street, to the astonishment of passers-by. Some moments 
of inspiration come during dreams. For example, Tartini’s Devil's 
Sonata came in the form of a dream picture. The Devil appeared, 
playing the new composition on his violin. 


Werification. After inspiration comes the time for self-critj- 
cism. Is the new pattern good; is it beautiful: will it work? “No 
product of imagination is necessarily good, or true, or beautiful 
just because it is novel or because we created it. Creations in 
science or invention can be checked upon by making realistic 
tests; they must be consistent with reality. ‘Greations in the arts 
must pass the test of satisfying human motives. If the creator’s 
self-criticism is insufficient, the criticisms of his fellows will help 
in the selection and rejection of creations. 

Self-criticism is best delayed until after the moments of inspira- 
tion. When criticism is applied too early, inspirations are not 
likely to come. (Many a person who could be creative kills off the 
inventive process before it is well started. There is an old bit of 
advice to writers that fits this point very well. “Better to compose 
with fury and correct with phlegm than to compose with phlegm 
and correct with fury.” 

These four steps in creation are merely descriptive in a super- 
ficial way. They do not tell us very much about the nature of the 
mental events that occur during the act of invention. The next 
few paragraphs will suggest some of the abilities and traits that 
seem important. 


Inventive Talents. What does it take to be creative? What 


kind of people stand out as being unusually talented in this re- 
spect? A few studies of such people yield some consistent pictures. 


Musical Composers. The typical musical composer is gifted 
With a rich and vivid imagery for tones. Streams of tonal patterns 
flow spontaneously much as in a dream. The composer may learn 
to exert some control over this flow of images and use it to suit 
his desires. Compositions come in segments which he plays and 


i i > ay ay 5 
memorizes and links together later. 
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Poets. A comparison of poetic with unpoetic students showed 
that those with some poetic gift had more ability to give rhymes 
for words, larger vocabularies, better imagery, better memory for 
poetic material, and particularly, more ability to grasp figures of 
speech and to see very remote similarities between things. They 
were not superior in appreciation of rhythm.® 


S Artistic Children. Children who exhibit unusual talent for 
drawing and painting have certain 
children. Their observations 
they have a much better mem 
originality in arrang 
patterns.? 


advantages over unartistic 
are more complete and accurate, 
ory for details, and they show great 
ing meaningless lines and objects in artistic 


Inventors, Patent attorneys, directors of research, and in- 


ventors themselves have been questioned about the make-up and 
habits of inventors. The outsiders give the 


inventors credit for 
having unusual originality 


» analytical ability, and perseverance. 
The inventors modestly credit their success to hard work and 


perseverance, They admit that they must first make 
analysis of the need, then the 


and finally formulate the solv 
flash of inspiration, but other 


a careful 
y survey the available information 
ition. Some inventions come in a 
s come slowly and piecemeal.’ 

No Single Creativ 
very brief exam 
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change is one that can probably be dev eloped to a large extent. 
Some of the other talents are not so readily acquired through 
practice. 


FACTORS RELATED TO CREATIVE THINKING 


The Development of Creative Abilities. The 
question has just been raised as to whence creative talents come, 
to what extent they are inborn, and to what extent they are 
acquired through practice. The general question of heredity 
versus environment is treated more fully elsewhere. For the 
present we confine ourselves to a few facts concerning a limited 


number of abilities. 


Heredity Undoubtedly Important. One has only to remem- 
ber the many geniuses who showed spontaneous evidences of their 
talents very early in childhood to be convinced of the i Importance 
of heredity. Mozart, composing at seven, is the classical example. 
In contrast with this, think of the hundreds of boys who are 
trained in music for years without ever becoming composers. A 
crucial example has recently been cited by Meier." A boy, who 
was born blind but gained his vision at the age of seven, showed 
almost immediately an unsual talent for painting, both as regards 
composition and the use of colors. He had had no instruction 
and his home environment was rather unfavorable for encour- 
aging artistic development. 

Training Brings Out Talent. Some experiments in training 
children show that artistic talents can be improved to some extent. 
Children in a state art school in Germany, although not selected 
for their talent, were said to have been developed into creative 
individuals by special training.” The secret of the improvement 
was thought to be the unusual freedom of expression permitted 
the children, In another experiment, 10 inferior and 4 superior 


children were given special training for a period of two years 


in “free expression and motivation.” A radical change took place 


in their artistic abilities.“ s 
These experiments suggest that many children have more 
latent artistic talent than is ordinarily believed. And it is prob- 
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ably true that the imaginative efforts of many children are mathe 
thoroughly discouraged by social pressure, The average child's 
mental life is rich with imaginative creations. Partly because he 
is faced with stern reality to which he must adjust himself, and 
partly because he is shamed by his elders, he gradually relinquishes 
his imaginative pastimes. Those who inherit Exceptional talents 
probably survive in the f 


ragements, as history 
has shown. Perhaps not many creative geniuses of first rank have 


` repressing environments, but many a child 
of lesser talents has been thus hampered in his development, 
The Creative Years, 
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creative geniuses have made their greatest contributions.!2 After 
collecting the great contributions from various fields, he had them 
rated for importance by competent men in those fields. He then 
determined the age of the genius when his best contribution was 
made. For each five-year interval of life he found the average 
number of best contributions, taking into account the number 
of geniuses who were living at those ages. The results are sum- 
marized in Table 20.2. In most of these fields it must be remem- 
bered that best contributions may actually come all the way from 
ages 20 to 80. 

AT WHICH THE LARGE 


ARE } IN £ NCE, 
AND LITERATURE 


NUMBER OF BEST 
INVENTION, 


TABLE 20.2.—THE AGE: 
CONTRIBUTION 


Number of Number of 
Field Contributors Contributions Best Years 
Poetry $ 82 797 
Chemis . 244 993 
PUY icssiciears, teow 90 141 
Inventions 402 554 
Short Story . 220 1396 
Mathematics ......+ 163 453 
Leatt serris 101 224 
Astronomy .ss.ssese 63 83 


* From Lehman. 


Fig. 20.1 shows how the best contributions distribute them- 
selves over this entire range in the fields of literature and chem- 
istry. The data in Table 20.2 show when the best contributions 
are most likely to come. 


The Productive Years. These results say nothing about the 
productivity of creative people, that is, how much they produce 
at different ages. Productivity continues ata high level even after 
the age of best contributions is passed. Fig. 20.2 shows that the 
quantity of production remains at a high level from ages 30 to 60 
and then declines only gradually to the age of 80. A probable 
cause of the early age for best creations is that younger individuals 
work with greater abandon, and in the case of writers they usually 
have a message that they wish to give the world. With age 
comes more self-criticism, conservatism, and consequently, relative 


dullness. 
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When we remember that the development of ability reaches 
its maximum in the early twenties and then begins its slow de- 
cline, we see how very important the collection of experiences is 
for creative work. One who expects to be creative should govern 
his life accordingly. In his twenties he should be content to “pile 
up the wood” and should be assiduous in the pursuit of knowl- 
edge. In his thirties he should expect his best creative fruits 
to be ripened. If they should fail to materialize then, he should 
not be discouraged. They may come later and with increasing 
frequency. 


Social Factors in Invention. Something should be said about 
the great amount of borrowing of ideas that goes on in creative 
work. As in reasoning, two heads are better than one. One per- 
sons’ new patterns are improved upon by another's alterations 
and amendments. Fig. 20.3 shows how the huntsman’s bow, by 
successive changes, became a musician’s harp. Many human 
brains were brought into use before the final transformation 
was complete. From the harp have come other stringed instru- 
ments, because other brains created improvements. In this 
manner do human inventions grow, each inventor standing on 


the shoulders of those who preceded him. 


Are Creative Individuals Maladjusted? There is a popular 
impression that creative people are maladjusted to life, if not 
plain neurotic. Genius and insanity have been closely associated 
in the popular mind. A part of this belief might be credited to 
the average man’s envy of the genius, “He may be a genius, but 
he is crazy” would be the expected comment. Many men of 
genius do act queerly, and the fact that they differ in their interests 
and gifts from the bulk of humanity sets them aside as “queer.” 

There is probably much truth in this popular opinion. In the 
first place the typical creative genius is extremely sensitive and 
responsive to stimuli; he is delicately adjusted and unusually 
complex. He is therefore in danger of becoming eccentric if 
not neurotic. 


Gifted Children Well Balanced. In early childhood gifted 


children do not show signs of unusual maladjustment. Children 
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in grades I to IV were tested for musical and artistic ment p= 
KE also rated by their teachers for maladjustments. 2 On 
whole the gifted children were rated as better adjusted tlian fe 
rest. But many gifted children sooner or later sense their b 

peculiarities, follow their own personal interests, and become 
more and more solitary and eventually less well adjusted to their 
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Talented Adults Often Maladjusted. A study of 300 notables 
showed that 12 per cent of the group were psychotic (had strong 
symptoms of insanity) as compared with only one-half of one per 
cent of the general population, and as many as 30 per cent showed 
definite maladjustment.!* There have been some well-adjusted 
men of genius, for example, Titian, Rubens, Verdi, and Diirer. 
One may wonder whether the maladjusted ones might not have 
wasted much of their energies on their mental conflicts and 
whether they might not have been even greater geniuses had 
they been well adjusted. The weight of the evidence, however, 
seems to be on the side of maladjustment and conflict as moti- 
vating creative effort. Keal genius seems to depend upon two 
factors, (1) good inborn talents plus (2) strong motivation, 
usually born of conflict. Exceptional talent alone may be suffi- 
cient. Maladjustment alone in persons of mediocre ability rarely 
if ever suffices. Whether or not the pain and suffering of the mal- 
adjusted genius is worth the trouble, only the enduring value of 


his contributions will tell. 


SUMMARY 


Although both reasoning and inventing are examples of crea- 
tive thinking, reasoning is used to arrive at real conclusions about 
the world around us, while inventing aims at the production of 
what never existed before. While all human beings do indulge 
in creative thinking, only the rare few yield results that are of 
great social consequence. 

Dreams are an example of inventions in which all of us in- 
dulge, by day or by night. Dreams during sleep are really 
dramatized sketches built around some incidental sensory stimu- 
lation and shaped under the force of internal motivating factors, 
usually motives that have been thwarted during the day. They 
have little or no prophetic value. 

The entire inventive process shows typically the four stages 
of preparation, incubation, inspiration, and verification. The 
kinds of abilities exhibited by inventors in different fields are 
evidence that there is no single ability of creative imagination, 
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CHAPTER XXI 


Human Abilities 


INDIVIDUAL DIFFERENCES 


U, ro this point we have been interested in 
those mental activities and powers that people have in common, 
with little being said about how one person differs from another, 
In this and the following chapter we shall emphasize differences. 


Differences Are the Rule. Although all human individuals 


have the same kinds of mental activities and all obey the same basic 
are far from equal or identical in make-up. 


psychological laws, they 
has his peculiar pattern of char- 


Every human being is unique. He 
acteristics. He does resemble other people, if you consider each 


one of his characteristics at a time. In one respect he is like person 
A, in another respect like B, and in still another like C, and so on. 
Although people have characteristics in common, they possess those 
characteristics to different degrees and in different combinations. 


Abilities and Other Traits. Some of these characteristics have 
to do with proficiency in certain tasks. Some persons can perform 
the same tasks more quickly than others, or they can do more 
difficult things than others. This is because they have different 
amounts of the required abilities. Other characteristics have to 
do with the manner in which individuals do things. One person is 
hurried and nervous, while another is calm and composed. One 
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does not grant himself a chance of winning, expecting to lose from 
the start, another is self-confident, expecting to win. These dif- 
ferences are in temperament traits. It is the responsibility of psy- 
chology to identify and to describe the abilities and other traits 
of people, and to devise ways of measuring them. 


PSYCHOLOGICAL TEsTs 


Individual differences are 
psychological tests. There are tests of abi 
personality traits. H 


measured by means of 


lities and tests of other 
ere we shall consider only the tests of abilities. 
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attained by the Frenchmen Binet and Simon. These two men 
were commissioned by the French government, at about the open- 
ing of our century, to find some tests that would pick out in ad- 
vance the dull children in the schools of Paris so that they could 
be segregated from the rest. They found many scattered tests 
already in existence. Their task was to collect them, to add some 
tests of their own, and to construct a scale. 


Mental Age. It was very early recognized that older chil- 
dren are more capable of passing the same tests than are younger 
ones. This gave the cue as to how to construct a scale or “yardstick” 
with which to measure brightness and dullness. Binet and Simon 
gave their single tests to a large number of children of different 
ages. A test that could be passed by about two-thirds of the six- 
year-old children was regarded as a six-year-old test. It would be 
passed by more than two-thirds of the children of seven and eight, 
and by less than two-thirds of the children younger than six. In 
this manner, they established the age level of a large number of 
tests, giving rise to a scale composed of several tests at every age. 

The application of a mental-age scale of tests like the Binet- 
Simon scale proceeds as follows: A child who passes all the eight- 
year-old tests (assuming that he passes all those below that level 
and none above it) is regarded as eight years old mentally, no 
matter what his actual age may be. His mental age is said to be 
eight.* He may be six years of age, in which case he is advanced 
two years mentally. Another child with a mental age of eight 


may be eleven years old, in which case he is retarded three years. 


Brightness or dullness can then be given in terms of number of 


years advancement or retardation. 

Intelligence Quotient. The number of years of advancement 
or retardation proved not to be a very satisfactory measure of 
brightness or dullness. A retardation of two years when a child 


is only six years old is much more serious than a retardation of 
two years when a child is twelve or fifteen. The difference between 


mental age and chronological or actual age does not remain the 


* In most cases a child does not pass all tests up to a certain point and then fail 
on everything above that point. There is a zone of uncertainty of which we must 
take an average in order to find the correct mental age. 
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along the Y-axis and chronological age along the X-axis. Each 

$ slanting line represents the development of a single child. For a 
child whose IQ is 100 exactly, his mental age increases just as rap- 
idly as his chronological age. His line slants upward at a 45-degree 
angle. For children with IQ’s below 100 the lines slant upward 
at smaller angles; for those with IQ's above 100 the slant is steeper 
than 45 degrees. The IQ is in proportion to the slope of the line, 
thus it represents rate of growth. The mental age means some- 
thing quite different. It tells how far the child has developed in 
terms of age norms. It isa measure of mental “stature,” or mental 
maturity, whereas the JQ tells us how fast mental “stature” is 
increasing. The IQ is an index of brightness. 


1Q’s of Adults. The normal rate of growth of measured intel- 
ligence slows down beginning in the early teens. Beyond the 
age of 15 the increase in measured intelligence is very small. 
Mental-age years above 15 are not comparable with those below 
12. For this reason, we do not let the CA in our formula increase 
as rapidly after the age of 15, but make some necessary adjust- 
ments, too detailed to be explained here. The result is that the 
IQ can remain the same for a person as it was before the age of 15. 
As a matter of fact, the IQ of an adult has a different meaning 
than that of a child. On the one hand, it enables us to predict 
backward, so to speak. From it we can estimate about how rapidly 
the person had been developing mentally when he was a child. 


On the other hand, it enables us to place the adult in a certain 
rightness. 


A position in the total range of adult b 


Constancy of the IQ. In connection with all tests that yield 


an IQ the question often arises as to whether you can depend upon 


that index of brightness to remain constant. There is a popular 
his dullness and become a 


belief that a dull child may outgrow ; ; 
normal or even a bright adult, and that a very bright child may 


turn into a mediocre or dull adult. , eS , 
Uncounted experiments show that this belief is decidedly 


wrong. The dull child almost without exception becomes the dull 


adult; the bright child becomes the bright adult. The IQ does 


; remain relatively constant. If a child tests with an IQ of 130 
ithin ten points of that 


N today, you can count on his IQ being w 
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value almost any time in the future, unless something radically 
modifies his development. If another child has an IQ of 70, the 
odds are decidedly against his ever reaching an IQ of 100, to say 
nothing of a higher figure. 

In most experiments, half the children who 
less than 5 points either way from their first IQ. Changes as large 
as 20 to 30 points can of course occur, though very, very rarely. 
Bright children are likely to fluctuate more tha 
dull children, but they shift upward as well as 
children change least of all, 
at all, one is a very slight gai 


are retested change 


n are average or 
downward. Dull 
If there are any progressive changes 
n in the average 1Q’s of bright chil- 
dren and the other is a very slight loss in the average IQ's of dull 
children. The vast majority of changes are haphazard in direction. 
A child's IQ, then, is something that is rather characteristic of 


him. Knowing his IQ at the age of four, and even younger, we 


e. 


Binet’s first scale of tests was 
l | revised before being translated 
into English and adapted to Americ i 

net, made under the direction 


ty psychologist, Terman, and published 


Other Ki R 
were das, a ob Tent. The Binet tests, and others like them, 
M n% to measure something that is necessary for school 
. s ; 
1 pre a 
and other sch premium upon the use of language 
abilities that 


places a higł 
ool material, 


a~ 
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maintain that they measure inborn or native intelligence. If this 
assumption is made, one should be cautious when applying the 
tests to children who are not comparable in educational and cul- 
tural opportunities with those upon whom the tests were originally 
standardized. In order to test other children who are obviously not 
comparable—the children of foreign-born parents and the deaf, 
and the otherwise handicapped, for example—new kinds of tests 
had to be invented. For them some nonlanguage tests were con- 
structed. These we call performance tests. 


Froune 212. Material used in the at ine Poychologal Corporation) 

Performance Tests. Examples of performance tests are given 
in Fig. 21.2. The form board is typical of this class. Geometric 
forms are cut out of a board, and sometimes the pieces are cut in 
two or more parts. The instructions to the child may be given 
in pantomime, if he does not understand the language. He can 
be scored for both time and errors, and age norms for both scores 
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are known so that mental-age ratings can be giv 
a number of these tests, more th 
be obtained. Their middle val 
true mental age of the child. 


en for both. From 
an a dozen mental-age ratings can 
ue is taken as the most probable 
An IQ can then be calculated. 


Group Tests. When mental testi 
started, it was found that, owing to 
and the enormous numbers of sch 
testing was slow and tedious. 
carried over into the field of 
result. Although they are not 
vidual tests, they serve very well 


ng on a large scale was finally 
the limited number of testers, 
ool children, the business of 
The idea of mass production was 
testing, and the group test is the 
yet regarded as accurate as indi- 


Aptitude Tests, are designed for a particular 


"a person, before he is trained, 
worker in some field. There 


Nege-aptitude 
years or more of 
aptitudes for the study 


Achievement tests are given after train- 


ae ; aminations are achievement tests. Tests 

ary and high-school] subjects are standardized for age 
such college subjects as English, languages, 
cs have also been standardized. 


DIFFERENCES IN ABILITIES 


ar notions would 
ategories; the bright and the dull, 


inaccurate, and so on. 


a 


= Ww 
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tests. The vertical distance represents the numbers of people 
making certain scores and the horizontal distance represents the 
scale of test scores. In every case the people bunch together near 
the middle of the range of scores. Near the center of the cluster 


FIGURE 21.3. Samples of frequ 
For each level of test score (eac 


ency-distribution curves for six psychological tests. 
h scale of scores is represented by the base line) the 
of individuals who make that score. 


height of th 1 represents the number a 
(Alter E. L Thorndike. in C. N. Rexroad, General Psychology, The Macmillan 


PEARS 


Company.) 


Reaction time scores; 252 college freshmen. 


Memory for digits; 123 students. : y 
Cancellation t at (crossing out a letter in pied type) ; 312 boys. 


Giving opposites in an association test; 239 boys. 


Line-drawing test; 153 girls. n 
Ganceladon tes (crossing out two letters) ; 312 boys. 


is the average score for the sample tested. As one goes away from 
the average in either direction, the number of cases decreases. 
When our tested sample is reasonably large, at least 100, when 


we take persons at random, and whe: 


n our test is neither too easy 
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nor too difficult, the distribution approaches a bell-shaped ae 
such as those in Fig. 21.4. This form is known as a ermal X d 
bution. If, by chance, we select relatively more of the able indi 
viduals, or if the test is too easy, there will be a bunching of gases 
near the upper part of the range of scores, If, by chance, we “os 
more of the less able individuals, or if our test is too difficult, iha 
bunching will be near the lower end of the range. Other factors 


je irreg er the conditions laid down 
may make our curve irregular. But under the conditions laid d 


FIGURE 21.4, Normal di 


istribution curves. The two distr: 
respect to averages bu 


ibutions in 4 differ with 
t have equal dispersions, 


The distributions in B have the 
same average but differ in dispersion. 


above, with a large number of subjects selected at random, and 
a suitable test, the normal distribution curve is likely to occur. 


- The two distributions 
osin Figy214 A, Noe all the chil 
gher than all in the other. There is 


Z 
OO a I I M 
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much overlapping of the two distributions. But the majority of 
the better group have scores above the average of the poorer 
group. 

The other way in which two normal distributions can differ 
is shown in Fig. 21.4 B. Here the two groups have the same aver- 
age score, but one of them has a wider scatter or dispersion above 
and below the average. Knowing how much each individual devi- 
ates from his group average, we can find an average of the devia- 
tions. The group with the wider scatter would have the larger 
average deviation. 

Two groups of subjects can thus be compared by noting their 
average scores and their average deviations. It is often very sig- 


FREQUENCY 


30 1 


90 100 110 120 1 
INTELLIGENCE QUOTIENT 


hildren. (Data from L. M. Terman 
Houghton Mifflin Company.) 


50 60 70 00 


Ficure 21.5. A distribution of IQ’s of 3184 ch 
and M. Merrill, Measuring Intelligence, 


nificant to compare groups in this manner. Groups of older 


children ordinarily have a larger average deviation, as well as a 
higher average in a test, than younger groups. Boys and girls 
can be compared in the same way. In some tests girls have a higher 
average and, in others, a lower average, than boys. In some tests 
boys have a wider dispersion of scores than girls, and in some tests, 


a narrower dispersion. 


The Distribution of IQ’s. Fig. 21.5 shows the distribution of 
the population with respect to IQ. In standardizing the IQ tests 
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in the Stanford-Binet scale, attempts were made to see ae - 
average IQ would be 100 and that the distribution would b 
wae distribution tells a number of stories. Half the popula- 
tion falls within the limits from 90 to 110 IQ. They may be noT 
sidered the “normal” group. The number of bright and superior 
individuals is offset by a like number of dull and inferior ones. 
Nearly 80 per cent of the population have 1Q’s between 80 and 
120, 99 per cent between 60 and 140. Only one child in two hun- 
dred (0.5 per cent) is rated as a genius on 
IQ. As we shall see later, it takes more th 
a genius in the real sense of the word, alth 
indication; hence the question mark after “ 


the basis of his high 
an a high IQ to make 
ough a high IQ is one 


genius” in Table 21.1. 
TABLE 21.1—THE DISTRIBUTION OF 10'S IN 


A POPULATION 
OF 3184 CHILDREN * 


IQ Range Description Per Cent 
Above 140 Genius? 0.5 
130-139 +. Very superior 3.0 
120-129 ... - Superior 7.0 
110-119... -- Bright 14.5 
100-109. , -++. High normal 25.0 
90-99 .. Low normal 25.0 
80-89 thee -Dull 14.5 
70-79 n,a . Inferior 7.0 
60-69 à 3.0 
aa OE ` { Feebleminded 05 
* After Terman 


The Feebleminded. Feebleminded persons had been recog- 
nized long before there were mental tests. They were so lacking 
1n mental ability as to be obvious to a good observer, and if they 
bas social dependents or annoyers, they were segregated in spe- 
cial institutions When such institutions were available, 

Degrees of Feeblemindedness. Three degrees of feebleminded- 
NESS Were distinguished, The lowest type was called the idiot, who 
zi distinguished for his inability to dress and feed himself and 
to avoid common dangers such as fire and water. The next higher 
type was called the imbecile, who can avoid common dangers and 
take care of his elementary personal wants, but cannot be taught 


to earn a living, even under supervision. There are differences, 


4 
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however, between the lowest and highest imbeciles in these re- 
spects. The highest level of the feebleminded is the moron. The 
moron can be taught to do useful work and can sometimes earn 
a living, especially under supervision. 

Mental-Test Ratings of the Feebleminded. When mental tests 
were first applied to the feebleminded in institutions, it was found 
that none had an IQ higher than 75. But it was also found that 
many persons outside the institutions had IQ's lower than 75. It 
was agreed arbitrarily to set the upper limit of feeblemindedness 
at an IQ of 70, when the mental-test rating is the criterion. 


Social Adjustment of the Feebleminded. Many of the high- 
grade feebleminded, as judged by mental tests, can adjust them- 
selves well enough outside institutions, while some of them can- 
not. In one study, when 136 individuals were released from an 
institution, 63 per cent were absolute failures at self-support and 
only 14 per cent were socially and economically successful.1 In 
another study, however, of people with IQ’s below 75, 53 per cent 
were successfully adjusted and only 21 per cent were flat failures.2 
TABLE 21.2.—A SUMMARY OF THE FACTS OF FEEBLEMINDEDNESS WITH 

BOTH SOCIAL AND PSYCHOLOGICAL CRITERIA 
Mental-Age Rating 


Grade of 
Feeblemindedness Social-Criteria Test IQ at Maturity 
Moron Can learn useful tasks. 50-70 8-11 

Can make a living and 
adjust socially under su- 
pervis: n. 
Imbecile Can care for simple per- 25-50 4-8 
sonal wants and avoid 
simple dangers. 7 
Idiot Cannot care for self or Below 25 Below 4 


avoid simple dangers. 

In still another study, 206 individuals, who had 1Q’s lower than 
71 as children, were compared with a like number of otherwise 
comparable people with IQ's between 100 and 120.8 The sub- 
normals had inferior homes, fewer were married, the death rate 
was much higher, lawbreaking was more common among them, 
and 61 per cent had failed to remain employed steadily, though 
83 per cent had been self-supporting to some extent, — 

It depends very much upon the circumstances. In times of eco- 
nomic stress many people with IQ's well above 70 would not be 
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‘ a 7 i 
ded as economically and socially successful. The facts o 
a . . 

eo adine are summarized in Table 21.2. 


e defi enius as one with an 
Genius. If for a moment we define a gemisi iaa r 
i EF chi re re > ses? No 
IQ above 140, what kind of children are geniuses 


i ese children did we find out very 
had mental tests to single out these children did w 


much about them. Contrary to the common belief, these ses 
are physically superior to the normal and dull. On the average, 
they are taller, heavier, stronger, ar 
formed, and have 
They show their 
by having more 
their greater 


e€ more comely and better 
better health than average or dull children. 
mental superiority by being accelerated in school, 
intellectual and social interests and hobbies, by 
qualities of leadership, emotional stability, social 
adaptability and good character traits. They play as much as sake 
children, but are more likely to prefer solitary games and :cading 
to violent physical exercise.4 

One exception to this glow 
is the fact that the 


are not so favorabl 


ing picture of those with high IQS 
chances for developing successful personalities 
e in those with exceptionally high IQ's. The 
most favorable range of IQ’s for developing successful personali- 
ties seems to lie between 125 and 155.5 But, even in this range, 
care must be taken lest the bright child become alienated from 


his uncongenial fellows—uncongenial because of differences in 
interests and lack of mutual understanding, 


Geniuses of History. An 1Q above 140 does not guarantee oul 
standing social contributions or Personal success, 


There must 
be sufficient motivation and other fay 


orable traits besides, 
ve study of the outstanding 


; as too late, of ¢ e them a mental 
test. i i 


Yritten by Sir Francis 
, just before his 
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verbs besides 52 lines of Latin poetry. I can cast up any 
sum in addition and can multiply by 2, 3, 4, 5, 6, 7, 8, (9). 
10, (11). I can also say the pence table. I read French a 
little and I know the clock. 
Francis Galton 
February 15, 1827 


From such evidence the IQ’s of 282 famous men of history were 
estimated. Some could be reliably determined, and some could not 
because of lack of material. In Table 21.3 are given some of the 
more reliably-determined IQ's of the better known men. None 
of this list, and none of the entire list of 282 individuals, was rated 
with IQ below 100, but many of them whose names will live as 
long as human records last, fall below the level of 140. This should 


be an encouragement to all those with better-than-average 1Q’s. 


TABLE 21.3.—ESTIMATED 1Q’S OF SOME IMPORTANT GENIUSES 

OF HISTORY * 

1Q Names 1Q Names 

200 Galton 

190 J. S. Mill 

185 Goethe, Leibniz 

180 Macaulay, Pascal 

170 Voltaire 

165 J. Q. Adams 

160 Pope, Pitt the Younger 

155 Tennyson 

150 Bryant, Wordsworth, Mozart, 
Longfellow, Hugo 


145 Jefferson, Emerson, Franklin, 

- Webster, Galileo, Milton, 
Laplace 

140 Carlyle, Kepler, J. Watt 

130 Newton, Spinoza 

135 Darwin, Kant, Napoleon 

125 Washington, Lincoln, Linnaeus 

120 Haydn, J. Adams 

115 Goldsmith, Swedenborg 

110 Grant 

105 Faraday 


* From Terman and Cox. 


THE COMPOSITION OF INTELLIGENCE 

All attempts to define intelligence as a single entity 
have thus far failed. It has been called the ability to solve new 
problems, the ability to do abstract thinking, and the ability to 
learn. But the tests do not follow consistently from any of those 
definitions. One psychologist has astutely remarke that “intelli- 
gence is what the intelligence tests measure.” We are thus thrown 
back upon an examination of the tests themselves. This does not 
mean a casual, armchair examination, not even with the trained 
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psychologist’s eye. It means a statistical study of the ways in which 
the tests agree or disagree when they measure individual differ- 
ences in a group of people. 


The Coefficient of Correlation. The amount of agreement 
between two tests is shown by the correlation that exists between 
them. The strength of the correlation is measured by the coeffi- 
cient of correlation, a statistical number. If two tests place the 
same group of individuals in exactly the same rank order, the cor- 
relation between them is perfect. The agreement could not be 
closer, and the coefficient of correlation is exactly +1.00. We 
would conclude that the two tests are measuring precisely the same 
ability or abilities. We could just as well replace one by the other. 
If two other tests gave scores that place the same individuals in 
somewhat the same rank orders, with a few exceptions to perfect 
agreement, the coefficient of correlation would be lower than 
+1.00, but it would still be positive, perhaps +.80 or more. If 
the exceptions are very numerous, so that from a person's rank 
in the one test you could hardly predict his rank in the other, the 
correlation coefficient is low but positive, perhaps +.30. When the 
coefficient of correlation is zero, there is no agreement in the tw 
rank orders. A person who ranks first in the one test might rank 
anywhere in the other, from first to last, when the correlation 
is zero. 

It is possible to get a negative coefficient of correlation, which 
means that there is a tendency to a reverse relationship. In this 
case, a person ranking high in the one test is more likely than not 
Se ee ee ae sentra sicily sel 
coefficient is then —1.00. As a rule, tests ot wit r anini oa . 
tively with one another, all the th fr a 

, y Irom zero to about +.90. 


An Example of a High Correlation. In Table 21.4 may be seen 
an example of a simple correlation problem with only twelve sub- 
jects. The one set of test scores was obtained from dae Atty Alpha 
Examination, and the other set from the Otis test of intelligence. 
The subjects are arranged in rank order for the Army Alpha scores- 
The rank orders for the Otis scores agree fairly well, but there 
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are some discrepancies. The cofficient of correlation, when worked 
out by methods which we shall not go into here, is +.73. 

The Reliability of a Test. No psychological test is perfectly 
reliable. The same person taking the same test at different times 


TABLE 21.4.—SCORES AND RANK ORDERS OF TWELVE INDIVIDUALS IN 
TWO TESTS OF MENTAL ABILITY 


Score in Army Score in Otis Rank in Army Rank in 

Subject Alpha Exam. Test Alpha Exam, Otis Test 
A 183 65 1 2 
B 180 62 2 3 
G 176 60 3 4 
D 175 67 4 1 
E 168 45 5 10 
F 165 53 6 8 
c 156 54 ri 7 
H 152 56 8 6 
Í 150 58 9 5 
J 147 42 10 ll 
K 142 40 11 12 
S 126 47 12 9 


would make slightly different scores. We can tell how reliable a 
test is by correlating the test with itself. This can be done in sev- 
eral ways. One way would be to repeat the test with the same 
group of subjects, get two rank orders,* one for the first time, 
and one for the second time, and then find the coefficient of corre- 
lation. Another way would be to give two different forms of the 
same test. Most acceptable tests have coefficients of reliability 
(that is, self-correlations) higher than +.90, although many useful 
ones have reliabilities between .80 and .90. Even less reliable tests 
are useful when combined with other tests in a battery. 


These reliabilities compare very favorably with the reliabilities 
s in medicine. Tests of blood pressure, metabolic 


rate, and the like, have reliability coefficients usually between .60 
and .80, The reason for lack of perfect reliability in both medical 
and psychological tests, is that the individual is a changing quan- 
tity. The greater the time interval between tests, the lower the 
reliability coefficient is likely to be. An example of an almost 
perfectly reliable test, with only a few hours between the two ap- 


of clinical test 


coefficient of correlation not using rank orders, 


* Or vays of computing a A 
her ways p g k orders is best understood by the beginner. 


are more often used. The use of ran 
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plications, would be the measurement of standing height. The 
measurment of weight, with only a few hours between, would 
probably have a reliability coefficient near +.98 due to actual 
fluctuations in weight. 


Factor Analysis. Our interest here, however, is in the nature 
of intelligence, and in the abilities of which it is composed, for it is 
undoubtedly a composite of a number of abilities. We call these 
abilities that make up intelligence, primary abilities. We discover 
the primary abilities from the intercorrelations between tests. 
Some pairs of tests correlate very highly w 
have much in common; others correlate 
they have little or nothing in common. 
high, low, and zero correl 


ith each other, thus they 
very little or none, thus 
; It is by studying these 
ations that we decide what primary abili- 
ties are required by the tests. There are some very involved statis- 


tical methods for making this analysis from the intercorrelations. 
These methods are known as factor analysis. 


Some Intellectual Primary Abilities. 
garded as composed of certain intellectual 
are other, nonintellectual primary abilit 
later. We will mention first a few of the 
have been established by repeated researc 


Intelligence may be re- 
primary abilities. There 
ies, also, as we shall see 
intellectual abilities that 
ii: 


(1) Verbal Comprehension. This ability is best measured 


by ordinary vocabulary tests. Word knowledge seems to be the 
best way to describe it. It is also measurable by means of reading- 
comprehension tests and word-association tests, but both of these 
measure one or more of the reasoning abilities also. 

Of all the primary abilities, this one is most heavily weighted 


TAR 
in intelligence tests of the verbal type. It is, of course, the most 


ith the speed 
umbers. The 


he process of counting, when it 
his ability. It is nota general 
bility is a composite, includ- 


| 


—_ 
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ing numerical ability and one or more other primary abilities, 
depending upon the branch of mathematics. 


(3) Problem Reasoning. The best measure of this ability 
is an arithmetical-reasoning test composed of items such as the 
following: 

If a man’s salary is $50 a week and he spends $38 a week, how 
long will it take him to save $300? 

Any item that poses a problem requiring some trial and error 
in its solution seems to bring into play this ability. Many types 
of test items that become sufficiently difficult for the examinee 


involve this ability to some extent. 
It is one of the most important abilities measured by intelli. 
gence tests. It is important in many school subjects besides 


arithmetic. 


(4) Logical Reasoning. This ability seems to be a sensi- 
tivity to logical relations; the ability to judge whether one thing 
follows logically from another. A good test of it offers items of 
the following type: 

Given: Most of the trees in the forest are green. 

Which of the following statements follow logically 
from this statement? 


A. There are no yellow trees in the forest, 
B. There are some yellow trees in the forest. 
C. Some of the trees in the forest are green. 
D. Green trees in the forest are healthy. 

E. The pine trees in the forest are green. 


There are other thinking abilities as yet not very well defined 
by factor analysis. Some of these involve the seeing of relation- 
Ships of various kinds and others involve the utilization of those 


relationships. 


(5) Associative Memory. This is the ability to associate two 
items of perceived information such that when one is given later 
the other can be reported or recognized. The associating of names 
and telephone numbers, of names with initials, of faces and 
names, and of objects and names—all seem to be promising forms 
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; ; P f 
E tests of this ability. It is probably important in all types o 
OF a 

serial, verbatim memorizing. 


(6) Visual Memory. ‘This ability can be si aaprancbc ts 
posing forms, patterns, objects, or maps, then asking m il 
tion of the same material when seen later among other suc i Z 
terial or under somewhat different conditions. The time NA 
between memorizing and the recognition test may be very short. 
The everyday recognition of faces we have seen, or of houses, 
streets, or landmarks, may well depend upon this ability. p 

There is a good possibility that there is a separate ability to 


z ; . 7 ilities 
remember meaningful content or information. The two abilit 
mentioned above may be of much he 


tion, but where the recall is to be 
batim, at least one other memory 


lp in remembering informa- 
in substance rather than ver- 
sa s vot 
ability may come into play. Fo 


= A a . Da. A ircrew 
example, when instructions are given, as in briefing an aircr 
about to depart on 


involved will show 
either to associative 


a bombing mission, a quizzing on the ae 
individual differences apparently unrelate 
or visual-memory ability. Thus, it appears 
to be quite incorrect to speak of an individual's “memory ability 
as if it were one entity. He has several memory abilities. ne 
persons may be about equally good (or poor) in all of them, ea 
the chances are that most people are of unequal stature in di 
ferent memory abilities. 


(T) Visualization. 


. 7 195 ” ber 
Besides having the ability to remem 
and to use visual 


e 3 s - amon: 
memory of things, there has been de 


N : ms 

I eres a piece of Square paper being folded from top to Danet 

as A see ure, then from left to right, as in the second picture. 1 per 
notch being cut out, as shown by the black triangle. How will the pap 
appear when unfolded? The right answer is D. 

strated an ability to manipulate what w 

1n something i 


folding-and-c 
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holes. This is more than a kind of photographic memory. It is a 
manipulation of a visual pattern, seen or remembered, into a 
changed condition, or position, or pattern. This ability is im- 
portant in many mechanical and engineering tasks. It is not very 
prominent in the ordinary IQ tests. 


Conclusions about Intelligence. Tests of intelligence are thus 
seen to measure not one central ability, but a great many abilities, 
each one limited in scope. It should be said that not all psycholo- 
gists hold to this idea of intelligence. Spearman, for example, 
believed that there is one important ability, “g” that is common 
to all tests of cognitive (knowing) ability, plus other abilities, 
most of them very specific. Factor analysis has thus far failed to 

g” 

The primary abilities are found to be relatively independent, 
in the sense that they are uncorrelated or nearly so. This means 
that a person may have a large amount of one primary ability and 
almost any amount of some other primary ability. This conclu- 
sion is supported by the fact that, in rare cases, imbeciles, so far 
as IQ is concerned, may excel remarkably in one ability, like 
memory, use of numbers, or visualization, and be low in every- 
thing else. This does not mean that the primary abilities do not 
operate together, for they do. Hardly a single task does not de- 


prove the reality of a universal ability like 


pend upon two or more of them at the same time. 


The Real Meaning of an IQ. From the analysis of tests, we 
are forced to the conclusion that an IQ derived from one battery 
of tests does not necessarily mean the same thing as an IQ from 
another battery. It all depends upon the composition of the bat- 
teries, in other words, the primary abilities that are sampled by 
them. This is why there is often a surprisingly low correlation 
between the IQ's from a performance scale and those from a 
Binet scale. The one test battery may stress visualization and the 
other verbal ability. Both are so very complex in their make-up, 
however, that they sample some of the same primary abilities; 
otherwise they would not correlate with one another at all. D 
An IQ should be regarded as a general indicator of rapidity 
of mental growth. The mental age is an indicator of general 
mental maturity in a composite of the primary abilities sampled. 
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SOME OTHER PRIMARY ABILITIES 


Not all tests are intelligence tests and not a po 
mary abilities are intellectual era yeni sae een 

i E relationship to inte gence. geleer 
K miinan and in ec guidance of indivi 
ee is T more important to kao, abont e — 
intellectual abilities than to know about IQ's.) Some o 


ilities will be mentioned 
established perceptual and psychomotor abilities will be ment 
by way of illustration. 


Ficure 21, Sample items from 
is exactly like which radio 
marked as they should be. 


a perce 
at the right? 
(From Part IV of 
“Aptitude Survey,” 


courtesy of the Sheridan Supply Company.) 


j io at the left 
ptual speed test. Which radio ae already 
The answers for the first te immerman, 
J. P. Guilford and W. S. Z 


Perceptual Primar 
number of distinct 
ties). A few exa 
perception, 


š i a 
y Abilities. There are probably pee 
perceptual abilities (including sensory @ ral 
mples will be given in the area of visu 


portant. 4 
er adequate reactions depen 


of visual patterns. The aircraft pilot, 
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who often gets merely a glimpse of things and who must read in- 
struments quickly and accurately, depends upon this ability. 
Clerical workers and inspectors of products in factories also must 
be fairly able in this respect. 


(2) Spatial Orientation. This ability is probably the most 
important of all for the success of the aircraft pilot when not 
“flying on instruments.” It is an appreciation of the arrangement 
of things in space when the frame of reference is one’s own body. 
Decisions as to where to reach, in what direction to move, and 


a 
B 
a 
D 
G 


Ficure 21.8. Sample items from a spatial-orientation test. If the position of the boat 
changes with respect to the background as we go from the first picture to the 
second, which symbol shows what the change was like? The dot in each alternative 
‘answer indicates the position of the tip of the boat's prow in the first picture and 
the rectangle represents the boat in the second picture. The correct answers are 
D for the first and B for the second. (From Part V of J. P. Guilford and W, s. 
Zimmerman, “Aptitude Survey,” courtesy of the Sheridan Supply Company.) 


what is the relation of one object to another in space depend upon 
having an organized idea of the layout of things. Fig. 21.8 shows 
one type of test of this ability. Other tests of it require the manip- 
ulation of machine controls. The ability is probably important 
in some form of athletics, football, for example, as well as in the 
Operation of machines that must be maneuvered in space. 


(3) Visual Closure. The ability to form total visual impres- 
sions out of loosely presented material is tested by means of items 
like those in Fig. 13.5. It is likely that the reading of radar scope 
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presen S Pp Cc 1s ity. S eed 
tsa roblem that depends much upon this abil wh P' 
rity F is abi ily. 

dcl ty both seem to be impor tant features of this ab 

and cla 


4) Visual Analysis. A somewhat similar er hh 

a about visual closure ge see E e 
is i ste ans of iter 

eect mais oo 4 ner tests one must break down old 
Ta ha order to use some of the material in pap: ee 
This would presumably be useful in avarkoniing les mee 
camouflage or in visual perception generally under diffic 
tions, as in a dense jungle. 


Ficure 21.9. Thi 
his stylus in co: 


i f 
i point 0 
e rotary pursuit test. The examince’s task is to keep toe T is the 
ntact with a small copper disc on the turntable. His $ 

amount of time he maintains contact as the table turns. 


Psychomotor Primary Abilities. 


i ics, i i : are 
ments, in athletics, in machine operations, and so on, er a 
M. y à ai 
a number of abilities involved. Industrial psychology has A 
Ca, afie 

been concerned about these abilities in the selection and class 


cation of personnel for jobs in which motor skills must be learned 
to a high level of proficiency, 


P ye 
In the production of mo 


(1) Psychomotor Coordination. 


pap ae 1 
This is an ability to contro 
combined movements. One of the bes 


t measures of it is the com 
mon rotary-pursuit test as shown in Fig. 21.9. In this test, the 
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examinee tries to keep the stylus that he holds in his hands in 
contact with a small metal button on a revolving turn-table. The 
score is the length of time he maintains contact. This ability is 
important in any jobs or tasks in which the more gross activities 
of arms, legs, or hands are involved. There seems to be another 
primary ability involved in finer adjustments of finger activity. 
Finger-dexterity tests have been in use for many years. 


(2) Psychomotor Precision. Accuracy of muscular control 
is another psychomotor ability. It is measured by aiming tests 
such as that in Fig. 21.10. 


Ficurr, 21,10. An aiming test. In rhythm with a metronome the examince, starting 
with a completely flexed elbow, thrusts his pencil forward attempting to hit the 
the center of the target. 


Speed of movement is a third among 
This ability can be measured 
The examinee is told to make 
ime, the size of the X's being 


(3) Psychomotor Speed. 
the psychomotor primary abilities. 
by a simple paper-and-pencil test. 
as many X’s as he can in a limited t $ ; i 
standardized for all examinees. Individual differences ın reaction 


time (see Chap. II) are nota matter of this particular ability. 
Tests of physical fitness and of athletic aptitude measure a 
number of additional primary abilities, including one or more 
strength factors. Tests of chinning, rope climbing, push-ups, and 
the like, measure arm strength, for example. Body agility is an 
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ability indicated by a test such as the “dodge run,” which requires 
sudden changes of pace or direction. 


Significance of Primary Abilities. There are many primary 
abilities that have not been mentioned in this brief review. The 
application of factor analysis has been so recent, that we have 
much to learn yet concerning the number and variety of the fac- 
tors, and concerning their properties. The knowledge that we 
already have of the primary abilities has proved to be very useful 


in understanding the domain of human aptitudes and in develop- 
ing tests for their measurement for vocational uses. 


Profile Methods. Where previously we were very much con- 
fined to the IQ and perhaps, in addition, a score for “mechanical” 
aptitude and one for “clerical” aptitude, all of these concepts 
have now been broken down. We can now describe each person 
by means of a profile of scores in the primary abilities, A profile 
is illustrated in Fig, 22.3. The traits represented there are not 
abilities, but the principle is the same. 

The profile method has the distinct adv 
graphically an individual’s pattern of stron 
Certain combinations of strong points m 
vocational guidance, for 


antages of showing 
g and weak points. 
ay be very significant in 
many jobs and occupations demand such 
combinations. If an occupation, or an assignment within an occu- 


pation, becomes known in terms of requirements that can be de- 
scribed in terms of a profile, vocational guidance then be- 


comes a matter al profiles with occupational 
profiles, 


of matching individu 
also valuable 
Where those weak points are 
© overcome them. Where they 
assignment may be the solution. 
knowledge of a person in terms of how much 
y he possesses is an important step forward: 
1 ich vocational practices are 

now going. 


CONDITIONS RELATED TO ABILITIES 


Human abilities are so important that it is desir- 
able for us to know wh 


at causes high or low status in them, and 
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what some of the consequences of variations are. If we know 
what determines high ability of any kind, we may be able to 
help produce it. If it turns out that we cannot change a person's 
ability, we can at least learn when to expect high ability and 
when not to. Among the conditions that we find related to abili- 
ties are: age, sex, family, race, heredity, environment, physiological 
differences, delinquency and crime. Some of these are causes, 
some are effects, and others are merely incidentally related to 
differences in abilities. The relative influences of heredity and 
environment, on IQ particularly, were discussed in Chapter III. 


Age of the Individual. Mental abilities generally improve 
with age during childhood and early youth and decline with age 
when individuals pass their prime. In studies of this problem, 
one or another of the standardized intelligence tests has been 
employed: the Stanford-Binet, the Army Alpha, or the Otis group 
test. The picture of growth and decline derived from these tests 
is in part a composite one and in large part of growth and decline 
of the primary verbal ability. Each primary ability probably 
has its own characteristic rate of growth and decline and its age of 
maximum status. 


Rate of Growth. A growth curve for intelligence is given in 
Fig. 21.11.6 The test was the Stanford-Binet. The amount of 
ability was measured on a special scale on which zero was designed 
to mean actually no mental ability of the kind involved in the 
test and on which the units represent equal increments of ability. 
On this scale we find that the time of absolute zero ability comes 
some time before birth. The rate of growth increases from birth 
to the age of about ten, after which it slows down. Indiv ag chil- 
dren would differ in some ways from pO aoe curve, but it 

s erage child.‘ 
may be taken to represent the average ch l 
‘ities reach their highest points somewhere between 

Most abilities reach eae pert ttn 
the ages of 15 and 30 with the majority of them probe k y : 

: individuals it is possible 
their peaks between 20 and 25. In some indi A P 
that some abilities like verbal comprehension, keep incr g 
for many years. 


tal Ability. Fig. 21.12 shows the rate of 
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given below are examples of tests and school subjects in which 
the two sexes show a consistent superiority." 


Males superior in: Females superior in: 


Arithmetic tests Memory tests 
Spatial-orientation tests Verbal tests 

S ned log work Number-checking tests 
Reaction time Pattern-recognition tests 
Speed of tapping Speed of word association 
Muscular strength Mirror drawing 

Muscular coordination Quick adaptation and shift of 
Dexterity with tools attention 

History Dexterity with fingers 
Sciences Reading 

Mathematics English 


AVERAGE SCORE IN OTIS TEST 


60 70 80 90 


2 30 40 50 
10 0 RE 


Figure 21.12. Rate of decline in general mental ability as indicated by scores on 
the Otis test. (From data of W. R. Miles in “The correlation of intelligence scores 
and chronological age from early to late maturity, Amer. J. Psychol., 1932, 44, 
44-78. (Courtesy of W. R. Miles and the American Journal of Psychology.) 


“Differences in Primary Abilities. Certain inferences can be 
drawn from these lists concerning sex differences in primary abili- 
ties. Boys and men have an advantage in the number ability, and 
also in visualizing and spatial orientation. Girls and women have 
the advantage in tests involving verbal ability, memory ability, 
and speed of perception. Among the motor tests, males have the 
advantage of strength, speed, and coordination, whereas women 
have the advantage of dexterity and quick adjustment to changing 


requirements. 
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We must recognize that factors other than abilities may as 
into these lists of sex differences in tests and school w 
motivation, interests, and opportunities for practice. te e et 
ences just cited should not lead one to conclude that they 
caused by inborn, sex-linked characteristics, though some 
may be. Certain factors in our culture m 
much of those differences, 


of them 
ay be responsible for 


Conditions in the Family. Whether the child is the first 
or last to be born in the family or is somewhere between in birth 
order makes little or no difference in his IQ. Neither does the 
age of his parents at the time of his conception and birth salons 
any appreciable difference. The family conditions that are mos 


clearly related to a child’s IQ are the occupation of his parents 
and the size of his family. 


Occupation of the Parents. 
pational level of the far 
children. Table 21.5 
this question, based u 
who were given the § 


In most tests, the higher the occu- 
z : ; e 
mily the higher is the average IQ of th 
i n 
gives perhaps the most dependable data 0 


. 5 8 
pon several hundred children of ages 2 to If 
tanford-Binet test. 


TABLE 21.5.-RELATION OF IQ TO OCCUPATION OF PARENT * 
Father's Occupational Chronological Ages of onian 

Classification 2-55 6.9 10-14 15- 
I. Professional 


einer N62 114.9 1175 ngs 
Semi-professional - 1124 1075 1122 116. 


Wy Clerical, skilled t i. 1080 1949 1074 108.6 


IV. Rural owners a 991 04.6 92.4 94.3 
V. Semi-skilled, minor cleri i i -- 1043 1046 1034 108.7 

Slightly skilled 95.1 100.0 100.6 96.2 
Day laborers, u 93.6 96.0 97.2 97.6 


rban and rural 
* From Terman and Merrill. 


nd that heredity is the determining 
factor of the high or low 10° 
on the other hand, t 
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father, the greater the child’s cultural opportunities and stimula- 
tion to develop, and that environment is the determiner of IQ 
in the child. 

We may grant, for the present, that both heredity and environ- 
ment are determining factors of IQ. Then we have the further 
responsibility of deciding which of the two is the more powerful 
determiner. From the facts in Table 21.5 alone, we cannot decide 
this question. But, since in all levels of occupation the average 
IQ remains fairly constant one would have to conclude that, if the 
environment changes IQ either upward or downward, it will 
have to get in its work in very early childhood. 


Size of the Family. A large number of studies regarding size 
of family agree that the larger the family, the lower the average 
IQ of the children is likely to be. The correlations range from 
—.10 to —.40 in different studies, other conditions being held 
constant.” The more intelligent and better-informed parents vol- 
untarily restrict the size of their families, whereas the duller and 
less-informed parents do not. This “differential birth rate” as it is 
called, has alarmed many alert citizens and surely calls for serious 


thought. 


Racial and National Differences in Abilities. The study of 
racial and national differences in abilities is fraught with many 
difficulties and pitfalls. It leaves many of the answers inconclusive 
and open to different interpretations. The keen interest in the 
subject, however, has stimulated many investigations whose results 


give us some information of value. 


Difficulties in Studying Racial Differences. One of the first 


difficulties is in determining what the genuine races are. Most 
races are complex mixtures, even the purest of ae 
decided upon some rather arbitrary ER E e 
a representative sample. of each population. A third p on 
to do with the choice of test or tests with which to ono l 
ties. There is the fact that differences ın elt ucation, 
social, cultural, and economic backgrounds oien ma aren 
Sons of test scores questionable. We could, of ee p Ain 
the test scores at their face values, and recognize an ae 
in them. But we should never be justified in deciding upo: 
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damental or potential racial superiorities or inferiorities =o 
those scores alone. It is those fundamental, if not innate, racia 
differences in which many are primarily intere i 
revealed directly by test scores are of some practical importance, 


iv y intal differences when 
and they are suggestive of more fundamental difference: 
interpreted intelligently. 


sted. Differences as 


How Different Races Compare in Psychological Tests. A wal 
few of the many results from testing various racial groups wi 
now be cited, with a word of interpretation where necessary. 


(d) The American Indian. 
attend public schools speak Engli 
group tests and individual tests 
average IQ varies from one 
about 70 to 80. In non-l 
performance tests the 
the same group ina vı 
performance tests the 
when scored for speed. 


American Indian children who 
sh, and so are given the usual 
, like the Stanford-Binet. The 
tribe to another, but ranges from 
anguage tests they do much better." m 
average IQ was found to be 97, whereas, for 
erbal test, the average IQ was only 80." In 
Indian is much inferior to the White child 

He cannot be made to see the importance 
of speed, especially when given an interesting task to do. When 
scored for errors, the Indian is approximately equal to the White 
individual. The decided difference between his ratings in verbal 
nay be attriby 
and, it may suggest 


and nonverbal tests n ited to language handicaps. On 
the other h a real inferiority in verbal ability. 

(2) The American Negro. Two striking facts were shown 
about the American Negro who took the Army Alpha and Beta 
tests, along with the White men drafted into the Army. A brief 
Comparison is given in Table 21.6. One result is the higher average 
Scores in both Alpha and Beta for Whites, and higher averages for 

an Tor Southern Ne 


tS 
Sroes. To many people these fact 
mean a fundamental White superiority, and a tendency for the 
more intelligent, progressive Negroes to move northward. 
TABLE 21.6.—COMPARISON OF TEST SCORES oF NEGRO AND WHITE 
MEN CONSCRIPTED INTO THE UNITED STATES ARMY 
DURING THE FIRST WORLD WAR = 
Group Alpha Score Beta Score 
WHILE: awsum i 58.9 43.4 
Northern Negro . 38.6 32.5 
Southern Negro 124 19.4 
* From Yerkes,12 i 


=< 
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Both conclusions must be discounted. Klineberg has shown 
that the Negro stock migrating northward is not superior to that 
remaining in the South, and that when the Negro child is given 
better school opportunities, as in New York City, the average IQ 
rises.!? The longer a child lives in New York City, the higher his 
IQ becomes. Segregation of the Negro and less favorable home 
environment may be responsible for the fact that their average IQ 
is still below the average White IQ. It has been found that Negro 
children in northern cities may have exceptionally high IQ's; 
a girl with an IQ of 200 has been reported, and many with 1Q’s 
above 120 have come from pure Negro stock. From these facts, 
it is clear that until we rule out the possible effects of inferior 
cultural opportunities, we cannot decide that the American Negro 
is fundamentally inferior in mental ability. The average differ- 
ence under most favorable school conditions is, however, of some 


practical importance. 


(3) European Nationalities. When children and adults of 
foreign extraction in the United States are given our standard tests, 
certain differences seem to stand out rather consistently, It is quite 
characteristic for the Jews and the descendants of northern Euro- 
peans, to stand high in the list when studies of this kind are made, 
and it apparently makes little difference whether verbal or non- 
verbal tests are employed. There may be a real difference in the 
abilities sampled by these tests that are due to heredity or racial 


stock. On the other hand, cultural differences in the home lives 


of these groups may account for the differences in test IQ. 


(4) Abilities of Oriental Races. Tests of Chinese al 
nese children in the United States show them to be ona = with 
American children with respect to IQ's. The Japanese are some- 
what lower than the Chinese and Americans 1n verbal TER, but 
etter than the Chinese in performance 


th re inclined to do b A 
ey are imel rican averages 1n tests of memory, 


tests, and to exceed the Ame : 
thinking, and some nonverbal tests. 


The Physical Basis of Mental Ability. Since the human brain 


ther species 
is relatively larger and better developed fiaa tinker ah a 
there has been some notion that within the human spec é 


ei ll grain of 
sil 5 x : ‘sence. There is only a small g 
brains go with higher intelligence. 
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truth in this idea. Within the White race, correlations between 
the skull capacity and estimated level of intelligence have been 
in the region of +.10 to +.15—almost no correlation at all. There 
is a very wide range of brain sizes among men of genius and also 
among the feebleminded. The most notable feature of brains of 
the feebleminded is the lack of abundant connecting fibers as com- 


pared with normal brains. A good blood supply is important and 
good nutrition for good brain functioning. 


th 


racteristic physical 
ght. (Reproduced by per- 
Wiley and Sons, Inc., 1946.) ael, published by John 
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dull. The feeding of thyroid extract improves this condition. 
There is no proof, however, that this treatment will make a normal 
person any brighter than he is. 


Intelligence and Morality. There is a positive relation be- 
tween intelligence and morals. In fact, after examining a large 
mass of data, Chassel came to the conclusion that for the popula- 
tion at large, the correlation between morality and intelligence is 
about +.70'% 

There are several logical reasons for this. The more in- 
telligent can better foresee the consequences of their actions in 
advance. They are less likely to be poverty-stricken and thus are 
not forced into acts of petty thievery and the like. When they do 
commit criminal acts, they more easily escape detection and thus 
less frequently come to the attention of legal and social agencies. 
They are less likely to live in communities where examples of 
crime are set for them to follow. They more readily develop prin- 
ciples of good conduct on the basis of abstract ethical ideas. They 
more readily learn that in the long run honesty and virtue pay 


dividends. 


Low Intelligence and Crime. In many studies, low intelli- 


gence is shown to be related to crime. Two examples will be 


given. Of 1690 inmates of penal institutions in Wisconsin, 30 
per cent had IQ's below 75 and 50 per cent had IQ's below 90.17 
OF 969 inmates of Minnesota prisons, it was found that the crim- 
inals who were convicted and serving prison senteg were re- 
cruited in undue proportions from those with 1Q’s below 80 and 
in relatively small numbers from those with IQ’s above 85.18 Some 


other studies do not show the criminal to average so much below 


normal. 

The picture for delinquents is much the same. In three of 
California’s institutions for youthful offenders, 75 per cent were 
dull, borderline, or feebleminded, that is, with IQ's below 90.19 
Among 469 children committed for clinical r pi 
per cent had IQ's below 70; 38.6 per cent a me . 
and only 6.2 per cent above 110, the upper limit of normality. 


7: 9 20 
The median IQ of 3584 delinquents, aged 9 to 16, was 82.2. 
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TI re common pictures of the test intelligence of et id 
a not all studies find as much mental deficiency 

= sage ee It may not be low intelligence as such, 
tin money The delinquent’s low IQ may be merely a 
si a tt a viet network of circumstances that predispose 
hea ares On the other hand, the low intelligence of his 
son and of his kind may lie behind the 


whole network of cir- 
cumstances which some may blame 


for his crime. As to what the 
i i ON are, It is 
social remedy shall be is not a topic for discussion eo 
i "ee ; intellige 
sufficient here to point out the correlation between low inte g 
and crime, and to sug 


i i ` orlyine 
gest the psychological connections underlying 
that correlation. 


SUMMARY 

Differences in human abilities in the general population on 
often unrecognized, ignored, or underestimated. Their importance 
for economic and social well-being is very great. ; isdn att 

Psychological tests include an enormous variety of tass 3 
measure individual differences in sensory, perceptual, — 
and motor performances. The first standardized tests with < 


i From the 
mental-age scale were successfully prepared by Binet. From 


known mental age and chronological 


: ; f 
age of a child, an index o 
brightness known a 


i : A Be us red. 
s the intelligence quotient (IQ) is comput 
1Q’s are normall 


ne a 2 ma ula- 
y distributed in most large, unselected pop 
At one extreme are the rare brig’ 


ght children who are po- 
tential geniuses, and at the other are a like number of idiots and 
imbeciles, Half the population is within ten points of the average 
IQ of 100. Mentally dull children show handicaps of other kinds, 
in physical traits as well as in personality, whereas bright children 
are, on the avera ally superior. , 
correlation between pairs 

ice known as fac 

are now discovering the pri 
gence, which is now kn 
intellectual primary abi 


lities. Individu 
primary ability, and hig! 


als may be high in one 
1, average, or lo 


w in others, Some people 
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have high combinations in some or all of the primary abilities, 
and some are uniformly low in many or all of them. Measures of 
primary abilities offer improved information for use in vocational 
selection, classification, and guidance over that provided by an 
IQ alone. 

General mental ability, as measured by intelligence tests, and 
the primary abilitics taken separately, show development with 
age during childhood and youth, and decline after passing middle 
age. The peak of development in most abilities comes in the early 
twenties. There are some small sex differences, some favoring 
males and some females. A balance sheet would probably show 
that the two sexes are equal for general ability. 

Conditions especially favorable for normal or better intelli- 
gence are: having parents in the higher economic groups; being 
a child of a small family; having a well-developed and well- 
nourished brain (not necessarily a large one); and a normal 
thyroid gland. 

Racial differences in test scores are found rather consistently. 
The interpretation of these differences, however, is a difficult 
matter. No conclusion as to potential racial differences can be 
drawn with certainty at this time. The variation in ability within 
a race is much greater than is the spread of the differences between 
races. 

In the general population there is a fairly high correlation 
between intelligence and moral behavior. Criminals and delin- 
quents, as groups, have unusual proportions of members with 
subnormal intelligence. The causal relationships involved are 


exceedingly complex. 


QUESTIONS 


1. What would be some of the social and economic consequences 
i j a ility? 
if all men were created equal in mental ability? 

2. Invent or find examples of tests of perception, memory, or 
thinking differing from those described in this chapter. , 

3. Given the following data, fill in the missing numbers in the 


table: 
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Chronological . Mental Intelligence 
Child Age j Age Quotient 
16 6 j 
k = 8 57 
c 12 10 a 
D 11 = 
E 9 16 as 


4, If a measured mental age depends upon the environment as 
well as upon the child’s heredity, why should the IQ's of most children 
remain rather constant? i 

5. Many students have IQ ratings higher than the estimated IQ's 
of Washington and Lincoln, yet they w 
of those two historical figures. Explain. 

6. Assuming th 
feebleminded, how 
to find now in you 


ill never attain the distinction 


at one per cent of the population is definitely 
many feebleminded individuals would you expect 
w home town; in your state or district; in your 
country? Give population data with your answers. 

7. It is found that the correlation between intelligence-test scores 
e students in colle 
en +.30 and +.70. What does this me 
8. Which of the primary 
for success in law; in play 


ge courses, usually lies 
an? 
abilities would seem to you important 
; ing football; in engineering; in piloting an 
airplane; in science; and in the study of languages? Explain. 
9. If men and women are equal, on the average, in tests of in- 
telligence, how can the sex differences listed on page 511 be explained? 
10. What bearing does the relation of IQ's of children to the 
occupational levels of their parents have upon the question of heredity 
and environment as causes of differences in abilities? 
, © OF the conditions mentioned in connection with human abili- 
ties in this chapter, which ones are probably causes, which ones are 
effects, which are both cause and effect, and which have no causal 
relation at all? 
12 State some correct conclusions that can now be made concern- 
ing racial differences in abilities, State some propositions often ex- 
pressed on this subject that are not as yet scientifically substantiated. 
13. What would be likely to happen if the average IQ were raised 
to 110? If lowered to 99> (These questions assume the use of the 
present tests.) 


14. Why is a feebleminded boy more lik 
institution than is a feebleminded girl? 


Ne 
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15. What in your opinion, should be done with the feebleminded 
criminal? The intelligent crook? 
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CHAPTER XXII 


Human Personality 


Wuat Is PERSONALITY? 


. ~ oy, 
Popular Views. Like many a term in ae 
the word “personality” has had a long popular wape eiet 
take special care to give it a strictly scientific meaning hag take 
use it in psychology. One often hears the remark, we all 
Charles; there's a fellow with personality,” or, “Sally may 3 er 
right, but she has no personality.” The implication is that oy 
sonality is something a few persons are fortunate enough Se 
while others have to Struggle along without it. Keyah fg 
sharp issue with this idea, for it recognizes that persona ee 
something that every person has. \Personality is not merely 5 
thing that enables some people to gain favorable aiemang] nie 
We also hear some people described as having “strong ‘ nee 
sonalities and others as having “pleasing” personalities. All t i ls 
expressions imply an evaluation or an effect that the individuals 
have upon others and do not describe them as they really are. 


` M : : J if there 
Since everyone has a personality, as we indicated above, if u if 
are “strong” personalities, there are also “weak” personalities; 
there are “pleasing” 


Personalities, there are also “displeasing 
ones; and if there are outstanding per 
that do not attract much attention. 
are “weak” or “disple 


asing” or “incon, 
tive than to Say that they are “strong” 


Ae se 
Sonalities, there are also tho 
ities 
But to say that personalitie 
spicuous” is no more descrip 


‘or “pleasing” or “outstand- 
524 
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ing.” (tn other words, to say that a person is pleasing or displeasing 
does not tell what he is like. It merely tells the effect he has 
upon you.) 

A Scientific View. The thing that gives individuals personali- 
ties is the fact that they differ from one another. If all people were 
exactly alike there would be no need of talking about personalities 
or personality. (From one point of view, an individual is a bundle 
of characteristics or traits. But actually, he is more than a mere 
bundle, for the traits go together to form an integrated pattern 
when we view him as a whole. We may define personality as an 
integrated pattern of traits. 

Personality Traits. This leaves us with the term “trait” still to 
be defined. Let us say that(@ trait is any common, relatively endur- 
ing way in which one person can differ from another. By “com- 
mon way” we mean a way of differing found among people at 
large; not an isolated peculiarity belonging to one person and to 
him alone. This makes personality a very inclusive concept. (t 
would include physical characteristics as well as behavior traits. It 
would include mental abilities as well as temperamental qualities.) 

From the psychological point of view, our primary concern is 
with differences in behavior. Differences in abilities have already 
been treated in the chapter just preceding. There is left to us the 
question of how people differ in their manner of behaving. There 
is no satisfactory term to include all the traits of behavior not 
covered in the mental abilities. Many psychologists use the term 
personality in this limited way. But there seems no good reason 
for restricting an individual's personality this much. Certainly, 
what the individual is like, as compared with other persons, 


includes his talents and defects. 


The term temperament i 
vidual’s emotional traits and it is properly so 
not take in all the traits of behavior not 


s often used to in- 
Temperament. 


clude all of an indi 
used. But this does 
described under abilities. 


Character. The term character has 
cance. We may say that character traits ar 
that have acquired a moral evaluation. Tr 


a moral or ethical signifi- 
e those traits of behavior 
aits such as nervousness, 
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sociability, or flexibility can hardly be called right or wrong: 
people cannot be blamed or praised for them, in our present 
culture. But traits like cowardice, honesty, and cruelty have an 
unquestioned moral aspect under our present code of ethics. They 
are considered as traits of character, although at the same time, of 


course, they are also traits of personality, for they represent ways 
in which people differ. 


Interests and Altitudes are also types of personality traits. They 


were discussed in Chapter VIII, so will receive only limited 
attention here. 


Problems of Personality. The psychological problems of per- 
sonality are many. From the theoretical standpoint, we need to 
know what the significant traits are, how they are related, or how 
they go together to form the pattern we call the individual per- 
sonality. We also want to know how traits of personality develop; 
how an individual becomes the personality that he is. If we happen 
to be interested in changing individual personalities, our interests 
will, of course, lie in ways of studying persons and the means by 
which we can alter them for the better. Our methods will naturally 
differ according to our special interests and what we propose to do. 


How PERSONALITIES ÅRE MEASURED 
a Dimensions of Personality. Every personality 
it implies a difference between people. Every difference implies 
a le toward laziness or away from it, toward impulsiveness 
or toward cauti a Paes s s 

on, toward accuracy or toward inaccu racy, to give a 


few 
; examples. Almost every behavior trait (except abilities) has 
lts opposite, 


the two ends of ; n be thought of as lying at 
with inter a Pes ‘ aight line suggests distance, 
mediate positions along the line. And distances suggest 
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where we would place many people. We could not call them 
either generally cautious or generally impulsive. 

A scale such as this, along which individuals may be arranged, 
we call a dimension of personality. It is an abstract idea, naturally. 
No one ever saw a dimension of personality in concrete form. It is 
simply a symbolic scheme which we introduce to help us obtain a- 
scientific grasp of personality. The number of dimensions that 
one could think of, with opposite characteristics at the ends of a 
scale, would be very large. Many of them are very similar in 
meaning, for example, courageous—cowardly, and bold—timor- 
ous. We could have a fairly good picture of a person if we knew 
where he ranks on a large number of these dimensions. But since 
so many of them are nearly alike, our description would contain 
much useless duplication. It is one problem of psychology to re- 
duce the number of dimensions needed to describe persons to the 
smallest workable number. 

But, for the present, we are interested in methods of placing 
individuals on the various dimensions. We begin by selecting 
dimensions that seem from general observation to be significant 
We then set up devices for indicating what position each 


and real. 
The methods of measurement, for 


person occupies along the line. 
the most part, can be classified under three headings: (1) rating 
scales, (2) tests, and (3) questionnaires or inventories. 


A good observer of persons naturally develops 
some rough ideas of where they stand on eulferent dimensions of 
personality. We habitually make mental notes like the following: 
A is extremely conscientious. B is bolder than C. D is the lowest 
kind of cad. E is not the most fickle person I have ever known, but 
To make our ratings systematic we can apply 
and of rank order that 


Rating Scales. 


he is high in the list. 
here the methods of 
were described in connection W 


pair comparisons 
ith judging likes and dislikes (see 
Ch. VIII). In this instance, however, we are judging people; we 
are not simply reporting how much we like them or dislike them, 
and we have to keep in mind the particular quality or qualities 


to be rated. To give the raters a clear idea of the meaning of the 


: S S i he two opposite 
dimension, we must take great pains to define t PI 
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Y ef ine: E nce 
i gr i r rat ng per siste 
y phic scale fo 1 

i ly. h ollow ing gra 

traits clea y ; 

isa good illustration. 


A n oa 
Rating Scale for Persistence 


ist i i rying accomplish a 
Definition. To persist is to continue trying to ate ; nar 
P : i i a 
task in spite of difficulties; to cling to a purpose in spite o 


: A : oe 
influences. Opposition, or discouragement. This applies t very 
1 ’ 
day tasks as well as to more remote goals. 


Direction. Mark with an “x” the position on the wate 
best describes your own degree of persistence. (Your miar on 
not be immediately above one of the descriptive phrases; i 
be at any point along the line that you think best fits you.) 


` lack 

. Extreme 
Extremely per- Seldom gives Usually fin- Tends to of persistence: 
sistent. Perse- in to difficul- ishes a task leave diffi- a a deter- 
veres in spite ties, before leav- cult tasks Eas y obstac- 
of difficulties, ing il. unfinished. pe Gives uP 

3 es. G 
Never gives up. quickly. 


Some Common Errors in Rating. Much experience w K 
rating scales overq period of years Ias shown where their a 
points and their weaknesses lie; where they can be used with a 
results and where they cannot be used. Only a few of the m 
common errors will be mentioned here. 

(1) The Halo Effect. 
chological halos, 


. . : i be 
cause others to like or dislike him. Or it may 
established as a ki 


a 


m on any particular s 
impression is high or favorable, he is rated too high on mo 
traits;jif the general impress; 


. a st 
Pression is low, he is rated too low on moO é 

traits. (All ratings are distorted in the direction of the level © 

the general impression.) 

ae 


* After Thornton, The scale can also be used for rating others. 


rr 
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(2) The Error of Leniency. Most raters are inclined to rate 
their friends and acquaintances too far in the direction of the 
favorable ends of the scales. The mere fact that you know a 
person, and are favorably disposed toward him, biases you in his 
favor, especially if he has something to gain by your so doing, 
or if you suspect that he may find out how you rated him. Even 
though you are not favorably disposed, your sense of fair play 
may temper your judgments of him when you know those judg- 
ments may matter. The error of leniency is most apparent in 
self-ratings. As would be expected, the individual tends to over- - 
estimate his good qualities and to underestimate his poor ones} 


(3) The Error of Caution. Most raters are inclined to place 
other people nearer the center of the scale than they should be. 
There are two possible causes of this. If you are somewhat in 
doubt about another person, you hesitate to place him near either 
extreme of the range so you protect yourself and him by keeping 
him close to the center. 

Who Are Good Judges of Personality? Not every observer 
makes a good rater of traits in himself or in others. We can check 
up on any rater by comparing his ratings with the average ratings 
obtained from a number of other judges. Such tests show certain 
consistent factors that make good raters. ra 

A good judge is, first of all, one of maturity, if possible past 
the age of thirty. A rich background of human_experience p 
various aspects is highly desirable. High intelligence is another 
requirement, especially in rating one’s self or in arg casual 
acquaintances. Insight into one’s own shortcomings and preju- 
dices and a sense of humor are also important, in fact they are 
essential in the good judge of self. Curiously enough, a sociable, 
good-mixer type of person is not as good a judge of human 
Mature as the unsocial, detached observer. Sometimes. wants 
raters are found to be superior to men, as common opinion of 


women’s “intuition” would have it. 


Personality Tests. Tests of behavior traits have pie 
iliti i ity to devise 
so successful as tests of abilities. It takes much ingenuity 


exactly the right kind of standard situation in which the subject 
2 i rai 
taking the test can show where he stands, with regard to some trait 
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we are trying to measure. A great many tests have been invented, 
rather promising future suc- 
however, and a few of them are rather promising of futu 


cess. The tests fall into two arbitrary classes: (1) performance 
tests, and (2) verbal tests. 


Some Performance Tests. Performance tests are the ideal type 


of personality test, for they duplicate more nearly everyday life 
situations. If we are trying to measure a person's place on the scale 
of persistence, for example, we have to set up in the laboratory, 
or clinic, situations that will cal] forth a subject’s characteristic 
effort. Un most cases the real purpose of the test has to be concealed 
from him, because if he knew which dimension was being meas- 
ured, he could probably behav 
the desirable trait) (F we were testing a subject’s honesty ane 
had given him Opportunities in the test to lic, cheat, or steal, n 
could undoubtedly refrain from doing so.) If the opportunities lor 
dishonesty seem to come incidentally, and as a by-product of the 
test, he might react very differently. 

n one test of honesty, in a natural classroom situation, a test 
in spelling or in arithmetic is given. The children are permitted 
to correct their own Papers on the following day, but in the mean- 


time their real errors are recorded. A child's score for dishonesty 
lies in the number of surrep 


of his own “paper. Un 
given a small supply o 
metic test, 


e in the manner to show much of 


When the 


for overstatement or other forms of falsehood attempt to measure 
another phase of honesty. 
In a test of Persistence, the subject is told that he is being 


» in throwing darts at a target. First, 


ihe Suse about the same:desire to wisi or to 
[eee and to bE gire that the subject has plenty 


ant 


aS SS 


$$$. 


y 
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of need for practice. This particular test has not proved to be a 
particularly good one, but it is cited to illustrate the many things 
which the tester has to try to keep constant, and the many difficul- 
ties that beset his path. 

Tests of endurance are somewhat better controlled. One gives 
the subject a strong discomfort or pain, for example, by pressing 
a blunt wooden peg into the back of his hand, increasing the 
pressure as time progresses. The subject is at liberty to say “Stop” 
at any time he wishes, and the painful stimulus is removed imme- 
diately. The length of time he will endure the pain and discom- 
fort indicates his “staying quality” and is taken as a score for 
endurance. In another test the subject is told to draw a deep 
breath and to hold it just as long as he can. The length of time 
he will hold his breath against a growing discomfort is again 


taken as an indicator of endurance. 


A Verbal Test. In a somewhat different test, designed to 
measure persistence, the subject is given a passage of reading ma- 
terial that begins rather easily, but, as he progresses, becomes more 
and more difficult, until it is well nigh impossible. Samples from 
such a passage read like this: * 

“Murder is seldom pleasant,” the tall Westerner replied dryly; 
“but,” he continued, figuring his cigarette lightly, “sometimes 


it is necessary.” 
who knows?here sponded witha carel ess shrugof thes houl ders 
someth in gin his man ner told me th at it was fu tile to saymore 


Ed Frie ndm I lice nth asa tt end edtoe Ve rym a tte. R wed in 


E.M. on da yats eve nath. O! tell enn ox. 


Rea sedann Uni tys, “O ldl 89, latl etu S.S.”, ayf rie ndab; sol 


Ut el ys h t 


Questionnaires. Questionnair 


ply the indiyidual with a large number of crucial questions, which 
‘no “Yes” or “No.” Often a third 
he is usually to answer by saying Yes” or “No.’) O 


alternative, a question mark, is offered. Examples of such ques- 


es, or personality inventories, 


tions follow: 


* From Thornton. 
+ The key to the las 


m 
t sentence will be found on page 532. 
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it di ive in?....Yes ? No 
In an argument do you find it difficult to =e sa x 
insistent in getting exact y what you 
pë e on ri ata ia Yes ? No 
WaN sypsecscrsncnemasiateaeciecs cena - 
Do you get tired of work quickly? .......... TOT a a 
inari indivi ... Yes 
. Are you ordinarily a carefree individual? Tree 


+e 


< 
ig) 
a 
vu 
Z 
o 


E ee Yes ? No 
Are you inclined to rush from one activity to another Na 
without pausing for rest? |... L... Yes ? 
Can you relax yourself easily when lying or sitting N 
Ge E E E Yes ? No 
i a ania o 
Are you inclined to be Overconscientious? ......... Yes ? N 


Every answer is taken as an indicator 


person who gives that reply. As a measu 
number of questions th 


of personality are put 
signed to measure persi. 
similar to the first thre 


of something about the 
ring instrument, a large 
at are aimed to indicate the same dimension 
together. For example, one inventory de- 
stence, included about a hundred questions 


€ in the list given above. (The questions are 
designed to cover a wide variety of situations iN which the trait 
is thought to appear) or a variety of ways in which it can manifest 
itself. (The score may simply be the number of answers “Yes” OT 


“ec ” $ s i Ha 
No” that seem to indicate the same end of the scale, either pe 
sistence or lack of it.) 


Some Limitations of Personality Inventories. 
in criticism of 


personalit 


of the Persistence 
sentence. One solution is 


3 merely a series of words: 
at let us say friend absolut 


-_ -. 
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people take an inventory in order to qualify for a coveted appoint- 
ment. There are some corrective features for these difficulties, 
however. Questions are usually stated so that the reader with 
at least grade-school achievement can understand them. They 
usually refer to personal habits that almost anyone has had much 
opportunity to observe in himself. Since they refer to personal 
habits, preferences, or opinions, they do not obviously give away 
what traits the psychologist is attempting to measure. This makes 
it less easy for the average person to bias his score successfully, 
With some inventories there have been developed secondary 
scores or other signs as to how sincere the individual has been 
in answering the questions. 

In spite of these safeguards, however, inventories must be used 
with caution. One can feel the most confidence in the meaning- 
fulness of the scores when the individual has no special reward 
to be gained by making a good impression, and when he sincerely 
wants to know just how he stands on the traits measured. 


Projective Tests. A relatively new class of instruments de- 
veloped for the assessment of personalities is that of projective 
tests. The first, and probably the_best_ known, is the Rorschach 
inkblot test, invented by a Swiss psychiatrist of the same name. 
A series of ten large and somewhat complicated inkblots similar 


to that in Fig. 22.1 was prepared. You hand a card to the examinee 


te 


saying, in Rorschach’s terms, “What might this be?” The way 
is left open for the examinee to say whatever the picture suggests 


gm i he examinee’s 
Since the picture itself is highly ambiguous, the 


perception of it is determined to a very large extent by his own 
mental nature—his desires, biases, worries, hostilities, etc. He is 
usually unaware of the motivation that prompt mil gf e 
The psychologist must interpret the examinee a ps Š om 
guided by the experiences of many who have use i : ‘sige 
as his own experience. He is guided not so peer i the : ue 
named as by what aspect of the picture prompte them. O; 

examinees tend to name objects representing the picture as a 
Whole, while others tend to analyze it, naming details, joie be 
Very fine details. Some responses are prompted more by the fi ors 
(about half the cards have colors other than blacks and whites) 
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jects only as 
more by the forms. Some tend to see oe is e 
p : f w 
es bjects as if moving. So 
i rs see some obj 2 fe 
ionary while others ; Secon 
cease bjects made out of the white spaces between pa 
i > meaning 
a A E these tendencies are presumed to have 
2 = 
areas. t i 
ing ’s personality. 
concerning the examinee’s p y 


f 
t 
| 
t 
b 


FIGURE 22,1 


Test 
"n kblot 
+ An inkblot such as is used in the famous Rorschach In 

What do you see in it? 


Another well-known projective test 


+ È 
i wh Bs ahs is in th 
Apperception Test, or TAT, The material in this one is 

form of pictures, showin: 


4 "i situa” 

8 people in somewhat ambiguous e an 
a i e 
tions. The pictures have been so selected that the examin 
identify himself with one 


tic’ 
is Murray's Thema 


ei 


P 
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content of the story and what it shows about the desires and 
frustrations of the examinee. 


Some Limitations of the Projective Methods. The projective 
techniques have gained considerable vogue in clinical psychology. 
They have the advantage that the examinee does not feel re- 
stricted as he does in answering items in other tests and inven- 
tories. Though, as in the case of inventories and self-ratings, he 
may hold back some responses that seem self-derogatory, he is 
much less likely to know when a response is either favorable or 


unfavorable to him. 
A projective test is undoubtedly useful in understanding a pa- 


tient in the clinic. But even for this purpose, the use of projective 
methods has been promoted far in advance of the careful research 
needed to justify it. For the purposes of vocational selection, 
classification, and guidance, projective methods are as yet defi- 
nitely inferior to other procedures. 


THE STRUCTURE OF PERSONALITY 


Consistency in Behavior. The only reason why 
we can speak of a person as having any enduring behavior trait 
is because he shows some degree of consistency in his actions, 
If we say of a man that he is honest, it is because we have found 
him repeatedly honest when he had opportunities to be dishonest. 
Even if he did not react honestly in 100 per cent of the cases, 
we might still rate him higher than another person who is honest 
a smaller percentage of the time. 


Consistency in Test Behavior. When people are studied sys- 
tematically in test situations, their degree of consistency can be 
better observed. In a study of honesty in a large number of school 


children, where tests permitting lying, cheating, and m ss 
used, a surprisingly small degree of consistency was found. e 
correlations between the different test scores were rather low, 
although they were positive. The average coefficient was about 
+.30. From this result it is plain that when a child scores as a 
in one situation, you cannot tell very much whether or not he wi 


be honest in another. 
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Are Habits Specific? This conclusion about honesty of ail 
dren has been hastily generalized to mean that all ines & 
rather specific and depends upon the immediate situation rat n 
than upon some enduring qualities or mental sets of the n 
vidual. It has been urged that there are no gencral traits at 4 : 
only specific habits attached to specific situations. If a child snl 
to be consistently honest, it is because he has been trained to react 
in the honest way in a number of situations. y 

This generalization has several faults. In the first place, 1t 
ignores the fact that in traits other than honesty there may be 
more actual consistency. We may grant for the moment that indi- 
viduals do not have any general set to be honest, forcing them to 
behave in an honest way in a variety of situations. This need jion 
mean that they could not show a high consistency in some a 
traits, like sociability or nervousness. Experience with ratings 7 
traits bears out this idea. When rating people on one trait, judges 
may agree rather closely; in rating them on another trait, they 
may disagree a great deal. There is simply greater consistency 
of behavior reflecting the one trai 


; : e 
t than there is reflecting th 
other. 


Another weakness of the 
honesty has to be develo 
thing like 
situations, 


TE i -al set for 

generalization is that a general set a 
: = aaa ’ me- 

ped in each individual. It grows so 


Sara ; “fic 
a concept. The child is taught to be honest in spec 


ap jae 
one after another, but he learns more than that. 
generalizes, and his training transfer: 


s to similar situations. He 
links up one kind of honesty with another, until a verbal concept 
is formed. He is taught honesty as a principle. Any abstract con- 
cept like honesty or virtue requires a certain maturity before it 
can appear. Little wonder that school children are not consistent 
in tests of honesty. We might expect more consistent individual 
differences in this same group as they grow into adults. 


Traits Differ in Generalization. Traits of behavior differ very 


much in scope. Nearly every learned response, even the simple 
conditioned response, becom, 


s t 
€s generalized to some extent. BU 
we should hardly call a condi 


sion that extends to all kinds ° 


: ; T 
eese-hating trait? Hardly, f° 
two reasons. In the first place this characteristic is too limite 


rg 
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in scope, and affects a very narrow range of his behavior. In the 
second place, although he does differ from other people in this 
respect, it would hardly be significant to line people up on a dimen- 
sion of “hating cheese” versus “loving cheese.” If conditioned re- 
sponses were generalized enough to permeate and color a large 
range of action of people at large, we might find it necessary to 
recognize a new trait. 

Many generalized habits do actually permeate the behavior of 
people at large, for example, the habit of advancing toward versus 
retreating from social contacts. One person, you find, greets you 
very cordially, is chummy and confidential rather than reticent and 
diffident, strikes up conversations easily with strangers, and makes 
new friends easily. Another is the opposite in every respect. Still 
others are somewhere between these two extremes. Since so much 
behavior is colored by this way of meeting people, and since every- 
one stands somewhere with respect to the advancing—retreating 
scale, we certainly must recognize, here, a trait or dimension. 

Still other characteristics are even more extensive and per- 
vasive. They color not only social reactions but all kinds of reac- 
tions. Take nervousness, for example, or ambition, or other char- 
acteristics that may flavor all that one does. It would seem, then, 
that an individual’s characteristics rest upon properties of behavior 
that differ in generality all the way from specific conditioned re- 
ose so broad in scope as to include all his actions. 


sponses to th . 
eristics become generalized enough and common 


When charact It E 
enough to be recognized in people at large, we call them traits. 
Ə 


Traits, too, differ in their scope, that is, in the range of actions 
; y 


that they color. The causes of traits will be discussed later in this 


chapter. >} 
Statistical Analysis of Personality. A diligent search of an 
unabridged dictionary reveals almost 18,000 separate terms that 


can be used in describing people.* This re es _ ne 
cent of our entire English vocabulary. It is a gold mine for thos 


who have the literary bent and wish ba describe S 
a rich and colorful manner. It is entizely begs h a fies 
purposes of scientific description. une A : > ll descrip- 
tion of the motive of economy. It strives to re uce a P 
tions to the smallest number of useful terms. 
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We have already seen that when personalities are es 
the result is to place them at definite positions on one or mor 
dimensions of personality. It was also pointed out that many 
of the dimensions, whether rated, or tested, or measured by qu ʻi 
tionnaire scores, were overlapping, and therefore they aai : 
our labor. The ideal would be to find a system of dimensions t = 
are independent or nonoverlapping, and yet that cover the ies 
cant aspects of personalities as we know them and can measur 
them. In the case of mental abilities, instead of naming as many 
human abilities as there are tests, we found that a limited number 
of primary abilities could be discovered by a method known as 


, s . lk ances 
factor analysis. The same method is enabling us to make advanc 
in reducing our description of other 
simple, economical system. 


may call primary traits. 


aspects of personality to 4 
Thi i i at we 
This system is composed of what 


Personality Types. In dealing with personalities in a pract 
cal way, the avera 


8e person tends to pigeonhole the people he 
knows into separate and distinct classes. Each person is likely to 
have his own pet scheme of classifying human nature. He sees me 
need of a scheme or system, but he grasps at whatever scheme JS 
suggested to him or appeals to him at the moment, and he revises 
it when it fails to work. Such a scheme is very useful if it will 
work. Knowing just what to expect from a person of any “tribe, 
and having placed any Newcomer into one of the “tribes,” we can 
e more at ease, for he is no longer an unknown quantity. 
Introverts and Extroverts. 
nature have taken a 
ality, and we h 


Many serious students of human 
roach to the treatment of person- 
heme after another proposed for 
m have come from psychologists 0” 
, but the selection of “pigeonholes 
basis of armchair reflection, after 


similar app 


Human Personality 539 


this were true, it would be a very simple matter to separate your 
friends and acquaintances into one class or the other. 

As first proposed by Jung, the introverts are people whose in- 
terests are turned inward upon themselves and their own thoughts, 
whereas the extroverts are those who interests are turned outward 
upon the environment. In America, a strong social flavor has been 
added to the terms. Accordingly, the introyert shuns social con- 
tacts and is inclined to be reclusive, whereas the extrovert seeks 
social contacts and enjoys them. An emotional responsiveness 
that is obvious to the outside observer has also been attributed 
to the extrovert, whereas the introvert is supposed to be not very 
expressive. A few of the characteristics attributed to extroverts 
and introverts are summarized in Table 22.1. 


‘TABLE 22.1.-SOME CHARACTERISTICS OF SO-CALLED EXTROVERTS 
AND INTROVERTS 

Extrovert Introvert 

Absent-minded; daydreams 

Shuns social contacts 

Apparently even tempered 

Not expressive of emotions 

Thinks things over before acting 

Likes reflection 

Dislikes change 

Not easily adapted 


Alert to his environment 

A good mixer 

Has ups and down in mood 
Expresses emotions readily 
Impulsive in action 

Likes action 

Likes change 

Adapts readily 


What Is Wrong with Personality Types? Most theories of 
stand up under close scientific scrutiny. In the 
people into separate and dis- 
o the general laws of indi- 


ave been used to measure 


introversion and extrov variably it is found that 


the population does not fall apart into two blocks of humanity 
rec Fig. 22.2). No matter what 


types have failed to 
first place, the idea of pigeonholing 
tinct categorists has always run counter t 


vidual difference. When tests and scales h 
ersion, almost 1n 


as the type theory would require (see ra 
the test, we find that there seems to be a tendency for popu- 


lations to follow the law of normal distribution, as shown in 
Fig. 22.2. About half the people would rate as neither extrovert 
Nor introvert, but as lying in between. "They have been called 
ambiverts.( We have, therefore, not a sharp division of personali- 
ties into types, but a continuous dimension. /In this case the ex- 
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i re 
i i K rsion, but ther 
rsion and extroversion, 
be called introvers 
tremes may l 
i one. = 
Ñ l1 degrees of either i 7 ieee 
Si x a objection to types, and to introversion and ext Bi 
ee i in reali hey repre- 
i i r, in reality, t 
ion i the question whether, i y è 
n in particular, is i i pigs ve 
= i gle, primary dimension, or whether they are comp A 
een a ri its., The answer is to be foun 
patterns of several primary traits., The ans 


: sis i rith the 
in factor analysis. Remember that factor analysis begins w 
correlations between tests or me 


n r CX- 
asurements. We could, for “i 
istics gi in T e 29.1, secu 
i 2 able 22.1, 
ample, take the list of characteristics given in ecure 


Extroverts 
Introverts A. ACCORDING To TYPE THEORY 


Introverts Ambiverts Extroverts 

ACCORDING To THE LAW OF NORMAL DISTRIBUTION 

Diagrams showin 

and extraversion 
to the general 


B, 
FIGURE 22.9, 


g . to 
in contra e distributi ation as 
i i in trast the distributions of a populat 
introversion 


E rding 
» according to the type theory (A) and acco 
Principle of normal distribution (BY. Mr 


; ý en 
rątings of severa] hundred persons on every one of them, th 
compute the amount of q 


correlations with others. te 
traits represent consistency of os 
The cofficient of correlation between two ways of behaving ! 
simply a measure of their degree of consistency in the typical per 
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behavior, statistically verified, rather than merely decided by gen- 
eral observation and armchair reflection. í 

l Some analysis has already been made, not only with the items 
in Table 22.1, but also with others like them, and with still others 
not thought to be related to introversion-extroversion. It was 
found that what we have called introversion-extroversion is really 
a composite of several primary dimensions, just as intelligence has 
been found to be a composite of a number of primary abilities. 


Some Primary Traits. The number of primary traits that 


exist in personality is probably very large, although those of great- 
est social importance may not exceed a score in number. A few 
that have already been discovered will be mentioned as examples. 
This list is still far from complete. With each primary trait are 
listed some of the characteristics from which the trait derives 


its name.” 


(1) Shyness. This is the strongest trait or dimension repre- 
sented in most questionnaires of introversion-extroversion. Some 
of the characteristics that indicate it are: 

Inclined to stay in the background on social oceasions. 
Inclined to limit acquaintances to a select few. 

Does not enjoy getting acquainted with most people. 
Inclined to keep quiet when out in a social group. 
Dislikes to speak in public. 

Prefers not to take the lead in group activities. 

Finds it difficult to start conversation with strangers. 

The opposite pole of this dimension is to be described by the 
Opposites of the characteristics just given. It is not so easy to name. 
The dimension is best described as “social approach-withdrawal,” 
and the more familiar terms “sociability” and “social interest” 
come fairly close in naming the opposite pole. 


(2) Reflectiveness. There is a general habit of proneness to 
Meditative or reflective thinking as indicated in the following 


items: 


Is introspective; analyzes himself. 
Often in a meditative state. 
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Analyzes the motives of others. 


Likes to discuss serious questions of life with his friends. 
Is philosophically inclined. 


i r 's origi idea of intro- 
This trait perhaps comes closer to Jung's original idea of m 
version than does any of the other primary traits you see n E 
tioned here. The extroverted pole of this dimension is b 
described as disinclination to reflectiveness. 


> Pe z epre- 
A Depression.* This is a clear-cut trait also found rey 
sented in questionnaires on introversion-extrove 


rsion. Some of the 
indicators are: 


Has periods of loneliness. 
Frequently in low spirits. 

Easily discouraged. 

Worries over possible misfortunes. 
Frequently in a meditative state. 
Frequently feels grouchy. 


i he g : ascribed as 
The Opposite pole of this dimension should be describ: 


cae eer ee air 
cheerfulness. This pair of opposites is very close to the popular p 
of optimism and pessimism. 


hy Emotional Instability, 
ured by inventories of introversi 
tically unrelated to other 
tiveness. A person standin: 
the following characteristi 


Hees dt. ai : eas- 
his trait is often found m a 
. it is prac: 
on-extroversion, but it is pa, 
dimensions such as shyness and re 


has 
8 Near this end of the scale says he 
cs: 


ent cause, 
Has frequent u 
Expresses emot 
Often craves e 
Worries over 
Daydreams. 


ps and downs in mood. 
ions readily, 

xcitement. 

Possible misfortunes, 


* It will be noted that often these primary dimensions are named for the lee 
desirable extreme, as in this case. The reason is that that extrac is easier ag 
name with a single term, or the indicators Pointing in its direction are more definit? 
or striking qualities of persons, : i 
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This is also sometimes known as the cycloid disposition be- 
cause of the marked tendency to swing from elation to depression, 
In other words, the emotionally unstable person's moods tend to 
go through cycles. But there are other signs of instability, and 
the cycles are not necessarily rhythmical. The opposite pole is one 
of emotional stability or placidity. 


(5) Rhathymia. You might expect to find the qualities of 
“happy-go-lucky” and “carefree” exactly at the opposite pole of the 
primary trait of “depression.” Such is not the case. Statistical 
analysis shows them to be at a pole of a quite distinct dimension 
opposite from the quality of self-restraint. There is a strong 
element of irresponsibility or lack of concern that distinguishes 
“carefreeness” from cheerfulness or happiness. The term rhath- 
ymia (rath-uh-me’-uh) has been coined from the Greek to give 
this turn to the trait name. Cattell calls it “surgency.” Some indi- 
cators are: 


Is a happy-go-lucky individual. 
Is ordinarily carefree. 
Does not stop to think things over before acting. 


Is impulsive. 
Often craves excitement. 


By this time it should be noted that the same indicator may 


appear under more than one primary trait. This situation is 
reasonable. The person who says he “craves excitement” may do 
so because he is happy-go-lucky or because he is of the moody; 
cycloid disposition. The shy person says he “stays in the back- 


ground on social occasions”; and so does the depressed individual, 


but for a different reason. In other words, the same habitual 


i indi more different traits. This 
action may be an indicator of two or 


i irec ion of traits so often leads to 
1s one reason why direct observatio. 


confusion and overlapping classifications. 


(6) General Activity. The best indicators of this are: 


a y 
Is quick in his actions. ; 
k i me. 

Can turn out much work in a short ti 


Rushes from one activity to another without pausing 


for rest. 
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Is talkative. 
Hurries to get places even when there is plenty of 
time. 


(7) Kerosine, A person lying toward the “nervous ena 
of this scale has the following characteristics, or at least reports 
that he has them: 


Is easily disturbed by distracting stimuli while doing 
mental work. 

Cannot relax easily when lying or sitting down. 

Is easily startled by distracting stimuli. 

Suffers from insomnia. 

Uses up more energy than the average person in 
getting things done. 

Has nervous habits, for example, biting finger nails. 


These few examples of primary traits will suffice to illustrate 
how many seemingly isolated characteristics may be brought to- 
gether and reduced to a few primary traits which underlie them. 
It also illustraes how seemingly fundamental traits, or types, Se 
lected as real and simple, turn out to be complex when statistical 
analysis is applied to actual data. It is being found that such 
popularly accepted traits as self-reliance, for example, can be 


broken down into a number of others, just as introyersion 
e€xtroversion has been, 


Primary Traits in Persistence. The popular trait of persist- 
ence, also, has been found to be a composite of two primary traits. 
Recall that we defined persistence earlier in the chapter as @ 
tendency to “continue trying to accomplish a task in spite of 
difficulties; to cling to a Purpose in spite of counter influences: 
Opposition, or discouragement,” In actual performance tests where 
this quality should have appeared, it was found that the ability 
to endure pain or discomfort in pursuing a task was something 
quite separate and distinct from mere keeping on, or as we should 


p 
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Primary Character Traits. A few pages back we were told how 
the many tests of honesty as administered to hundreds of children 
gave low intercorrelations. We also saw how, from this, the con- 
clusion was erroneously drawn that honesty is not a single thing 
but a number of specific habits of being honest. 

But the correlations, although low, were generally positive. 
Any correlation at all between two tests means that they have 
something in common, no matter how small that common com- 
ponent is. A factor analysis was made of the tests along with other 
tests of cooperation and unselfishness. A general trait seems to 
permeate all these tests. It is best described as a tendency to forego 
immediate gains or gratifications for the sake of larger future 
goals.* Such a trait indicates that there is some very broad mental 
set operating to control the conduct of the children as they take 
these tests. Since the intercorrelations were all relatively low, it 
means that this set was a rather small determiner of conduct in 
these young children. Presumably it would become a much 
stronger determiner of differences in conduct as they grow older. 

Another general trait of character that has been suggested is the 
tendency to forego personal gratifications for the sake of larger social 
gains. The two traits may seem related, but there could be much 
independence. Thus, the thing we popularly call character is also 
subject to statistical analysis. From such an analysis we may be 


able to help decide what the real determiners of moral conduct are, 


how rapidly they develop, and why they fail to develop. 
Primary Interests and Altitudes. Interests and attitudes have 
also been subjected to statistical analysis in some preliminary 


studies. To give a few examples, some of the primary interests 

are in science, in people's welfare, in outdoor athletics, and in 

religion. Instead of one aesthetic interest, as might be expected, 
gion. 


there are two; in the enjoyment of artistic things and in the pro- 
duction of them. The two are probably correlated. It is easy to 
think of individuals who have the first but not the een D 
it is difficult to think of individuals who like to produce art but 


who do not enjoy the product. ; ; i 

i i ude 

Some of the better established primary a aer 
include: radical-conservative, rational-sentimental (or hard- 


> i ief i libert 
emotional) , and democratic-autocratic (belief in personal y 
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versus belief in coercion). It takes little reflection to recognize 
the importance of these attitudes in our social, political, and eco- 
nomic life. National differences in them, as wel 


l as smaller group 
differences, are continual sources of conflict. 


Personality Profiles. We can obtain scores for an individual 
in each of several of the primary dimensions. We could, for exam- 
ple, conclude that Bob is extremely bold socially (not shy), not 
very much inclined to thoughtfulness, on the 
very happy-go-lucky. Taken together, 
meaningful description of Bob than wl 
alone. In other words 
a person. 


cheerful side, and 
these facts give us a more 
len we consider each trait 
» it helps to note the pattern of scores for 


Fig. 22.3. In that diagram we have 
given person but we also have shown 
it columns in which experience has 


isory personnel to be. 
at this person’s scores fall within those regions 


CONT è ENA 
NDITIONS RELATED TO PERSONALITY 


Different Causes for Every Trait. 


usually no single cause 
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One person may be shy in social situations because of some hered- 
itary disposition which acts either directly or indirectly as a deter- 
mining factor. Some infants exhibit such a trait at a very early 
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Emotional Instability 


Thoughtlessness. 
Extraversion 
Criticalness 
Intolerance 
Femininity 
(of emotions 
and interests) 


Seclusiveness 


Impulsiveness 
Rhathymia 
Submissiveness 
Shyness 


e variations in score level of one individual 


tt ego? 
“Cuilford-Zimmerman Temperament Survey. 


t need for it or without any training in 


age without any apparen 
that direction, while others do not. 


The possibility that at least 


b bass seit nd 
some individuals have in their hereditary constitution a bent in the 
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direction of shyness is not by any means excluded. An Do 
hereditary factor for shyness might be a physical defect thiar ea A 
for the individual only unfavorable social reception. At every tu “5 
social contacts are found unpleasant, and so withdrawal and T 
treat become the consistent response, and a trait of shyness 1 
confirmed. i 
Other factors, purely social and accidental in character, may 
make social contacts generally unpleasant. The neglected child, 
the unwanted child, or the child who is a misfit in the family n 
community for lack of companions of his own age, all stan 
chances of failing to learn the value of human companionship. 
They learn to withdraw, and so become scclusive. Combinations 
of social factors may conspire to bring about the same result, in 
spite of the fact that the child may have started with hereditary 
tendencies for sociability rather than shyness. Thus, the same 


ae sit . 7 ent 
trait is the outcome of different causal conditions in differ 
individuals. 


Different Traits from the Same Causes. Another difficulty 
in unraveling the causes of beh 
condition often has different 
Treat tw 


avior traits is the fact that the same 
consequences in different persons: 
o children exactly alike, if that were possible, and they 
will come through with differing personalities. In the face of he 
same treatment one child reacts positively and another negatively, 
depending upon what traits they have before the treatment is 4P- 
plied. Punishment of the and severity brings one cht d 
into line; ho inflicts the punishment and 
é le punisher. It causes rebellion 
or hatred in another, with a growing negative attitude toward 
all authority and a rejection of the codes of those in authority- 
same fire that hardens eggs melts 
pplies here. 


á à When personality is defined 5° 
broadly as to include physical differences as well as behavior traits: 


E aN 
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the matter of physique is naturally important. But our interest 
in psychology is primarily in the traits of behavior, so we will 
examine here only those physical differences that tend to go with 
certain behavior traits and try to see whether or not there is any 
causal connection between them. 


Some Pseudoscientific Methods. Always wanting quick and 
easy methods of sizing up the other fellow, people have been 
ready to seize upon any scheme that promises results. Quacks and 
charlatans have always been ready with such schemes to meet the 
demand. Thus we have seen one method after another proposed 
for reading character and personality from the individual's physical 
make-up. (Phrenology attempted to read characteristics by observ- 
ing the bumps and depressions on the skull. Physiognomy was an 
attempt to read personality traits from the shape of the head and 
face, nose and jaw, hand and fingers, and coloring of hair and skin. 
All these methods can be dismissed together as being worthless 
for the practical purpose of evaluating behavior traits in people. 


Constitutional Variables. Scientists have paid some serious 
attention, however, to the factor of general bodily build. It is 
known that the same{ glands that produce differences in behavior 
traits also produce differences in bodily build. Three constitu- 
tional variables have been pointed out in recent years by Sheldon. 
These have to do with general body shape and structure. 

With extreme endomorply the individual is definitely round- 
ish, has delicate bones, smooth skin, and = hair. ae is 
ver-development of the ga act at the expense of 


stro-intestinal tr 
bones and muscles. With extreme mesomorphy the individual 
es and well dev 


tends to have large bon eloped muscles. His gen- 

eral shape tends toward rectangular form and bulging contour in 
extreme eclomorphy the individual tends 

s straight and slender, with relatively 

skin, and brain. 

There are all degrees 

with the limitation 


muscular regions. With 
toward linearity. He i 
greater development of hat 

Very few people are at 
and combinations of the t 
that no one can be more than mo 
directions, Fig. 22.4 shows how the three ex 


T, 
these extremes. 
hree components, 
derately developed in all three 
tremes can be placed 
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be placed somewhere in the triangle. 


is probable, however, th 


hat the correlations are quite low; not 
sufficient to make the prediction§ of behavior ome somatotype 
ratings of practical use. The value of Sheldon’s somatotype eval- 
uations, then, is chicHy į 


ate : i n 
on of physical constitutio 
itself in a systematic way. 
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The Endocrine Glands. Eor many people the endocrine 
glands hold the key to personality. \This cryptic statement can be 
interpreted in two ways, both true. On the one hand, the “people” 
are scientists who(believe that we will find the basis of tempera- 
mental differences, in general, in the endocrine gland} On the 
other hand, the “people” are certain individuals who are known 
to be what they are, different from others, whether effective or 
ineffective, as a result of their peculiar glandular make-up. 


lands. (From J. F. Dashiell, 
hton Mifflin Company.) 


the endocrine g 
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FIGURE Diagram showing 


s are ductless and pour their secretions 
eam) which carries them throughout the 
location and general shape of each of the 
rnal secretion. 


roid gland secretes the hor- 
urpose of this hormone 
f food materials 


The endocrine gland 
directly into the blood str 
body. Fig. 22.5 shows the 
important glands of inte 


(1) The Thyroid Gland. The thy 
“mone known as thyroxin. The general p 


is to regulate bodily metabolism, that is, the use of! deractive 
uprowth anil general activity. (When the thyroid is un i 


General Psychology 
552 


we speak of a hypothyroid condition. Various pie 4 
thyroidism may occur. (The result is usually a mente boston, 
with slowness of thinking, memory, and movement, low ini 7 w 
indecision, depression, feelings of fatigue with little a 
tivity of any kind, and with occasional outbursts of ange i nt 
the sluggish person fails to keep up with his faster-moving env : 
ment. There,is a poor appetite, an inclination to sleep, an 
ain in weight. E 
: With a overactive thyroid, known as hyperthyroidism, there 
is an overactive individual. He rarely stops to rest, sleeps little, 
has a good appetite, high blood pressure, and he loses weight. es 
extreme hyperthyroidism he becomes nervous, jittery, an 
worried. me 
The hypothyroid condition can now be relieved Dy ae 
doses of thyroid extract under the direction of a physician, n 
though this will not necessarily remove all symptoms. It 18) WS 
to remember that some traits listed for the hypothyroid magne 
may have other causes than deficient thyroid secretion. Th 


3 e rons > in living 
hyperthyroid condition is relieved only by a change in livins 
conditions. 


(2) The Parathyroid Gland. The chief business of the a 
thyroid gland is the regulation of calcium metabolism. The € 


. eye . . on 
citability of the nervous system is very directly dependent UP f 

3 > ; ; o 
the amount of calcium in the blood. (When there is a deficiency 
calcium, marked changes in 


: ‘ he 
g behavior are likely to occur. Ag 


hypoactive parathyroid leads to an irritable, quick-reacting persons 
distractible and nervous, 


fac with twitchings, fidgeting, and tenseness» 
Sensitiveness to criticism and Opposition, and negativism. The 
hyperactive parathyroids have less dramatic effect, but they 47° 
opposite in kind—a 


general lassitude, loss of muscular tone, an 
lack of interest. ^) 


(3) (The Pituitary Gland. The pituitary gland has three 
parts, of which the anterior and the posterior lobes are most ofte” 
n, its secretions have very prompt 
btedly affect it directly in many 
te chemical secretions have bee? 
from the pituitary gland, but there are prob” 


mentioned. Because of its locatio 
access to the brain and undou 


ways. Only one or two defini 
isolated as coming 
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ably a large number of different hormones produced there. With 
such a number, each with its own contributions to make to hu- 
man welfare, it is difficult to say as yet what behavior traits are 
determined by the pituitary gland. In a general way, the effects 
of the anterior and posterior parts are known. 

(The anterior part regulates the growth of bones and muscles 
and stimulates the growth of sexual functions. A person with an 
underactive anterior pituitary may become a dwarf, with retarded 
sexual development. When there is an overactive\anterior pitui- 
tary gland during childhood, giantism may be anticipated. If it 
becomes overactive after maturity, the bones of head and face 
grow out of proportion, producing a distorted countenance and 
a state known as acromegaly. (Mentally, the hyperactive anterior 
pituitary leads to an aggeressive, self-controlled individual with 
poise. The hypoactive gland leads to a sluggish, lazy person who 
is easily discouraged. 

The effects of a disordered posterior pituitary are less well 
known. In general, this portion acts as a stimulant to the smooth 
muscles, maintaining their healthy tone. (When underactive, 
obesity is often a result. Mental consequences are submissiveness 


and a lack of sex interest. When overactive, there are tendencies 


in the opposite direction. 


(4) The Adrenal Gland. The adrenal gland, also called 
ated on top of the kidney, one on either side. 
It has two parts, the cortex and the medulla, with their respective 
secretions, corlin_and adrenalin or epinephrin. (An underactive 
adrenal cortex is said to lead to such symptoms as general Weak- 
ness, lack of sex in irritability, poor co- 
Operation, poor memory, An overac- 
tive condition is said to include virility, 
a feeling of general well-being. ’}) ‘ 

The adrenal medulla is known as the “emergency gland be 
cause of its rele in emotional behavior. Some rather characteristic 
differences in people, that are said to go with this moe 
efficiency, can be cited? An underactive adrenal rk is ay 
to show up in the form of dejected moods and a habitual lac 


dejecte ae 
z i ğ shou 
of effectiveness in meeting emergencies. A person who 


suprarenal, is situ 


terest, poor judgment, 
depression, and insomnia. 
composure, alertness, and 
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gain support from the emotional reinforcement may instead give 
up in the face of extreme demands upon his reactive equipment. 
With an overactive adrenal medulla, individuals are inclined to be 
generally more “keyed up,” active, dynamic, optimistic, and to 


possess more initiative, but they are also more inclined to excited 
moods. 3 


(5) The Gonads. (The gonads are the sex glands, testes in the 
male and ovaries in the female. In addition to the production of 
germ cells, these organs serve as endocrine glands, secreting per- 
haps three different hormoneg During childhood they remain 
more or less in a latent condition. {At puberty, one of their func- 
tions is to bring about development of the masculine physical 


traits in males, and the feminine traits in females. Certain mental 


characteristics go along with this development, including normal 
I 


nterest in the Opposite sex. It should be recognized, however, that 
no individual is a complete male in every respect, and no one is a 
eee every respect, either physically or mentally- 
en a Deia more than one hormone to bring 
oo ba laracteristics. Many differences between the 
ea, raits can undoubtedly be attributed to glandu- 

> Sut many differences are to be attributed also tO 


cultural forces that tre i 
‘at developing | i ifferently, 
because of their sex membership. Se 


s greatly complicates the glandular 
Cut correlation between glandular make- 
almost impossible. It is the glandular 


specific conditions of single glands that is 


or. 
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accidents upon glands. Tumors, injuries, and toxic effects of 
diseases may leave their mark upon almost any gland, changing its 
functions decidedly. It also leaves out of account the effects of be- 
havior upon the glands. The relationship between glands and be- 
havior works both ways. They are under the influence of the 
nervous system, and one’s ways of reacting, particularly one’s 
emotional habits, may leave permanent changes in gland functions 
that in turn modify personality. This phase of glandular disposi- 
tion deserves much closer study than it has received in the past. 


Glands and Behavior Problems. Qisturbances of glandular 
function very frequently enter into cases of misbehavior) Among 
250 prison inmates it was found that lack of glandular balance 
was two or three times as prevalent as among normal individuals.* 
Among 1000 problem children 20 per cent had glandular disturb- 
ances, about half of these showing apparent connection between 
glands and misbehavior. The gland most frequently at fault was 
the pituitary, and the thyroid was next.*(Treatment with gland- 
ular extracts in many cases has resulted in remarkable improve- 
ments in behavior, Jalthough it has not by any means solved all 
problems, and must as yet be administered only after careful study 


and with continued care. 


Changes with Age. How consistent is an individual in his 
behavior traits as he grows up? At what ages do different traits 
first appear? We have only begun to answer these questions. 
Differences in such traits as initiative, friendliness, dominance, 
and determination make their appearance in children aged two 
to three years. Genuine rivalry does not appear until ages four 

6 
4 — other traits appear in the one-year-old child and seem 
to persist rather consistently for some years following. Five infants 
were rated carefully on 15 traits at the age of one year, based upon 
observations in standard test situations, and in motion pictures 
made at their homes.’ They were rated again four years later by 
the same trained nurse under the same conditions, who again 
placed the five in rank order for every one of the 15 traits. Asa. 
result, among the 75 rank positions made at age | wp ae 
agreed exactly. These were for such traits as motor adjus A 
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r, e ional 
i i f humor, emotio 
n for family, sense o ri 
z endence, affectio; ys i a cates 
T ns nt, and reaction to restriction. There were ce 
bao i i esponsive ; 
rim in such traits as reaction to success, social respo 
changes i 
da ities and readiness to smile or cry. — 
: ; ch few studies as we have cited only show the pos ae 
a ring wh 
f predicting certain traits in cradle days and of showing re 
a $ j ini or lies show the 
g. Other studies 
other ones are more subject to training ee 
traits exhibited in children before adolescence are usua à a 
ten i ife. Certai rere is 4 
after adolescence and often into adult life. Certainly, t 


i i i > life of an indi- 
strong thread of consistency running through the life of 
d 
vidual. 


The Family Environment. The average child lives ee 
intimate terms for so many years with members of his imme P 
family that it is little wonder that this small social group or 
exert very powerful influences upon his behavior traits. The soa 
of father and the kind of mother he has should make much di in 
ence. (They reward and punish him in hundreds of ways, day a 
and day out. They set the pattern for him to emulate or to avoid. 


They select as best they can what influences external to the age 
shall bear upon him; the Kind of playmates he shall have, th 
kind of school to which he shall go, 

that may come in contact w 


has, his position among them 
all contribute to his develop: 


* oncies 
and other social ane 
5 : ba r eiblines he 
ith him. (i he number of siblings 


i s ae ities, 
, and the nature of their personali 
ment. ) 


5 ki 2 ne 
Fathers and Mothers. It is very difficult to show that the san 


ects on different children, as was pointed 
out before. For example, there are various kinds of fathers— 
domineering, submissive, incompetent, immoral, over-religious, 
companionable, and famoy 

ferently to the same kin And yet, certain general 
nse to each kind of father- 


unfortunately, 


extensive data on this and on 
other types of fathers we ha 


ve mentioned are lacking as yet. 
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Mothers may differ from the average in being domineering, 
oversubmissive, invalid, over-motherly, or nagging. Certain traits 
should develop more readily under the influence of one kind of 
mother than another, other things being equal. Nagging mothers, 
for example, are likely to send children in the direction of shyness, 
submissiveness, and emotional instability. The same is true of 
overmotherly mothers who spoil their children. But again, there 
are different varieties of “spoiled” children, depending upon how 
the child takes to the over-mothering and what the other circum- 
stances in the family are. 


Unusual Family Situations. Certain unusual family situations 
may leave their marks upon some children. Incompatible, trûarrel- 
ing parents, who should be divorced but are not; divorced parents 
who fight over the custody of the child, both produce situations 
in which the child often develops strong feelings of insecurity and 
inferiority from which he may never fully recover) The fact that a 
child’s family is different in any questionable way from other 
families is likely to place him in need of compensation for hurt 
feelings. Probably of less importance, as a rule, is the fact that a 
child is an orphan or part orphan, an adopted child, ora stepchild. 
Much depends upon how seriously he feels his unusual position, 


if he does at all. 

Positions in the Family. Every child, if he has any brothers 
or sisters at all, occupies a unique position in his family. He is the 
eldest, the second, or the middle child, or he is the youngest, or in 
some other special position. Circumstances may make him the 
favorite or worshiped child, or they may make him an unwanted 
intruder. He may be one boy among several girls, or the only girl 
among a number of boys. As the youngest he may be either unduly 
petted or teased, or both. Do these factors have any consistent 


effects, other things being equal? 


Several studies have seemed to re : sri aE 
often beset the path of the eldest child. It is true that the p 


are younger and less experienced in child rearing in his case au 
ibli x ¥ age 1 
they will be for any of the other siblings. At papi aiii 
i is i i king i L 
was found that the eldest child is inclined to a ie he ia 
i ressiv leadership, and 1s sigh 
confidence, aggressiveness, and P 


veal certain handicaps that 
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i ildren. (The eldest child is 
a ak oe problems.) The 
aaa likely to face rude awakenings and serious ag 
later, unless circumstances continue to prevent ther | Neal 
wanted child is likely to develop feelings of ramen sa S 
feriority and a resentment that transfers to all who later s ead 
the relation of substitute parents to him. The only boy p 
girls, contrary to common opinion, is not made more eiom 
and the only girl among boys is not masculinized by them. 

The Only Child. Because of his unique family ninam 
only child has long been singled out for psychological interest. oe 
common idea is that (because he is an only child, he will theres o $ 
be pampered and spoiled. Compensating for this danger, hoen , 
are several more favorable circumstances. The only child usna +. 
has parents above average in intelligence and in social rr 
nomic status. His own physical and mental endowment are li a 
to be good, and the cultural level of his home is favorable During 
grade-school years, studies have shown the only child to be superio 
in most respects to other children, d 
habits of health and character, and not to be inferior in social an f 
emotional adjustments.” Studies of college students by means O 


. . . “hi are 
personality questionnaires, however, show that @nly children 
slightly. different from otl 


; A . and 
ters in being more emotional 4 
nervous," ) 


i R sath o rship. 
including abilities, scholars}!} 


s , : amil 
Factors having to do with fam y 
i X EE o 
ever act singly. {Combinations =i 
factors often have decided influences upon a child, where certal 


f wealth ot of moderate means. It 
would probably i 


i Pay us to give more attention to all unusual 
family contellati 


Ons and their effects u 
ties. The results i 
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This kind of study of family situations is often made in dealing 
with particular individuals, usually those involved in some be- 
havior problem. While such a single item as being a second child 
in the family has no significance in the long run, for one particular 
child it may be the key to his troubles. For example, when the 
second child is some years younger than the eldest, and of the 
same sex, his over-dependence and submissiveness may derive very 
directly from that fact alone. As another example, when the older 
of two children of the same sex is less attractive, less intelligent 
and clever, there results an unbearable situation for the older of 
the two, especially when social custom expects him to take prece- 
dence over the younger one. Many other single instances of this 
kind could be mentioned. 


Can Personalities Be Changed? Since environmental factors 
are known to have their effects in making personalities different, 
can we control the environment of an individual so as to pro- 
duce significant changes? This has proved to be the case in many 
instances. Many a problem child is improved for the better simply 
by removing him from one home and placing him in another. Of 
100 children so treated, 72 showed definite improvement and only 
19 did not improve.” Experiments have shown that, with special 
training, some traits can be definitely cultivated. Among a group 
of submissive children three to four years old, half were singled 
out for training designed to make them more ascendant, and the 
other half, a control group, was let alone. The trained group 


showed a marked change toward ascendance, whereas the control 
i gans 

group, by contrast, lost in that resp 

In a study of students, 25 were selected out of 400 to become 


They were at both extremes of the 

After about six months of inter- 
the subject, correction of handicaps, 
ves improved consider- 


subjects for special training. 
ascendance-submission scale. 
views, advice, reading about an 
and with the aid of associates, the submissi meee 
ably, but the ascendant ones remained the same. Factors foun 


i issi : lack rtuni initia- 
in the lives of the submissives were: lack of oppor tunity for i 3 
tive at home, undue parental restraint, and other ppr 
i iori È rs for 
causing feelings of inferiority. Some probable causa acto $ 
ascendance were: responsibility assumed early in life, positive pa 
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ental training in self-confidence and initiative, many social conz 
tacts in childhood and adolescence, success in athletics, unire 
strained freedom, and compensation for some recognized defect. 
From these few examples it can be seen that people can be 
changed in some traits, even after reaching the age of college 
students. This would not necessarily hold true of some tempera- 
mental trait that depends more upon a person's glandular make-up. 
But it holds true wherever the trait is more the result of habit 
formation. Then it is a matter of relearning or re-education. The 
success of the relearning will depend upon the intensity of the 
effort in practice and the amount of time given to it. It also 
assumes that the person who is being retrained really wants to be 
different, having no strong motives for remaining as he is. 


Economic Environment. No child, unless he is a bedridden 
invalid, can remain exempt from the community life around ns 
He cannot help being colored to some extent by this larger milicu 
outside his home. We are often told that! communities where 
there is poverty, and all the things that usually go with it; are 
decidedly unfavorable for the development of desirable perso” 
ality traits. We are often told just as emphatically that poverty 
grl want bring out the best efforts of a child, and a strong, self- 
reliant personality results, Men who have risen from rags to riches 


are cited to prove this assertion. What are the actual facts? 
Scientific 


studies show that neither extreme statement is quite 
correct, One study of 112 children from 60 families in two com 
munities, differing in their social and economic advantages, showed 
that the physical environment, as such, was not very important.” 
As judged by the percentage of emotional adjustment, the tWO 
were equally conducive to stable development. The attitudes o! 
the parents toward their environment, however, were very in- 


iuen à = ‘ : 
on Ut is when families grow discontented with their lot 
res i i iori 
eo in tensions among members of the family and inferiority 
Piexes in the individuals, that emotional maladjustments aris¢- 


Anot 
. her study showed that students who grew up in home 
with poor economic advan p 


ships.¥They were more 


tages were not helped by such hard- 
feelings, 


n prone than normal students to inferiority 
ervousness, emotionality, shyness, and lack of social 
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initiative. On the whole, then, economically poor homes and 
communities do not improve personalities. } The rare self-made 
man, who begins life under adverse conditions, is making good 
in spite of discouraging handicaps and because of an innately 
strong personality, or because of a compensatory drive against 
strong feelings of inferiority, or both. 


Social Roles. Outside the home the child enters a more or 
less organized social group or groups, where every individual must 
find a place. What place he will occupy, whether dominant or 
submissive, in the limelight or in the shadow, will depend to some 
extent upon what qualities he already has. It also depends upon 
what the group wants of him and where he arouses the least ten- 
sion and the greatest satisfaction. (He soon takes on some role 
which has much to do with the direction of his further develop- 
ment. He may become the bully, the dunce, the snob, the tag- 
along, the ugly duckling, the daredevil, the bookworm, or he may 
become the catspaw or just the goat.J Many other childhood roles 
could be mentioned. JHaving been assigned to his role, he is en- 
couraged to act the part and he either gains satisfaction from 
doing so or finds the minimum tension in that way. “Habitual 
traits are thus formed. \ve do what is expected of us and repeat 
what gives us social approval. Occasionally, a child forces himself 
out of one role and into another, but he does so against social 
pressure. , 

Later years bring the individual into other social roles, some 
self-chosen to some extent, but many of them still forced upon 
him. We find the athletic hero encouraged to continue develop- 
ing along the lines expected of him. The campus beauty, the Don 
Juan, the intellectual, the radical, the activities man, and the poli- 
tician, all cultivate traits in line with their original slants that 
have gained personal satisfaction and social approval paea 
interests crystallize, bringing to a focus many prey iously unorgan- 
ized habits, interests, and attitudes, until, in middle life, we can 
often detect that bedside manner, that schoolmarm look, or that 
Ministerial benignity. 

With the demonstration that so 
course of an individual’s personality dev 


cial forces can change the 
elopment, sometimes dra- 
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re rer Jaim that a 
nati ally it is no wonder that some are ready to clai F 
wit i i ‘ial environment. To 
i i ir duct of its socia : 
per. lity is entirely a pro os elem Belk 
= s conclusi ev vould be to lose sight O e tac 
eac i lusion, however, w g j 
‘ i = V i ities before social factors get 
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individual is a product of his heredity and his environme 


SUMMARY 


‘ E a ye traits 
From a scientific standpoint, personality includes all tl 


É ch 
that make one person differ from another, and that ee 
individual a unique specimen. The psychologist's 7 all 
primarily in the traits of behavior. He attempts to R 
traits of behavior, just as in mental testing he attempts to n mary 
abilities. Rating scales, questionnaires, and tests are the custo 
tools of measurement of personality traits. in elop in 

Characteristic ways of behaving in any individual, deve lities 
a number of ways and from a number of sources. Some A i 
are given bents to develop in certain directions because of sa be- 
tary factors. Other qualities arise because habits of — 
come generalized, codes of conduct are formed, much as A n 
forms, and the individual is thus given bents to develop in cer ie 
directions. Some traits are highly generalized and others are m 


å t 
specialized. Without Seneralized qualities of behavior, withou 
Some consistency, we could not speak of beh 

The popular tendency, 
into discrete Categories cal] 


go in pairs of Opposites, li 


avior traits at all. = 
in classifying people, is to place wre 
ed Personality types. The types usua ? 
ke extroverts and introverts. It is m 
that almost every trait has an OPposite, but the psychologist m 
that people possess these two tendencies to varying degrees. y 
more properly speak of dimensions of personality rather than 


i i F any 
ny dimension, as on the scale of any 
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dimension. Statistical analysis shows that there is so much over- 
lapping in these dimensions that we can get along with a rather 
small number. Factor analysis shows what the primary traits or 
dimensions are, and that a limited number of them will be 
sufficient to give a significant description of personalities. i 

The study of the causes of personality traits is a most intricate 
and baffling one. The hope of pinning a single, isolated cause 
upon every trait is doomed to disappointment. For centuries 
there have been some, many, in fact, who have placed their hopes 
in physique as an indicator of personality, if not its cause. Scien- 
tific examination of all such claims has left a very thin base on 
which this approach stands. There is much more hope of finding 
a correlation between body chemistry and personality, because 
body chemistry depends very much upon the glands of internal 
secretion, and these glands are known to influence behavior in 
various ways. Of the glands, the thyroid, parathyroid, pituitary, 
adrenals, and the gonads seem most capable of qualifying 
behavior. 

Rather important for personality development are social con- 
ditions in the family and in the neighborhood immediately sur- 
rounding the child. The way in which his emotional reactions 
are conditioned and generalized and the way in which he adjusts 
to other people, particularly his parents and other members of 
his family, are of great importance, it is now believed. For- 


tunately, studies show that patient and systematic training are 


sufficient to change some individuals in some respects. More 
important, however, would be the plan of having every parent 
and teacher versed in the techniques of guidance of personalities 


in the ways that those personalities should grow. 


QUESTIONS 
1. Give reasons for and against defining personality as “the effect 
a person has on others.” 

2. Collect a number of d 
Sources. Which ones are purely 
as scientific definitions? Explain. 

3. Set up a linear rating scale similar to 
for some other dimension of personality in w 


efinitions of “personality” from various 
popular and which ones would do 


the one for persistence. 
hich you are interested. 
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Hav g aintance cale. 
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1 judges rate the same two acqua Intanc 
e severa h i i 
Secure self-ratings of the two. Discuss the results 
ec 1 


e trait ir ‘hich you are 

Pl a new performance test of some trait in whl y 

4. an j k : " I 

interested and give a complete description o 
, p 


j report results. 
ible, apply it to one or more subjects and report ve oaii 
Po P Ae a list of ten questions that should pro JE S ker 

i : i ric asti aire. + 

‘cular trait or dimension, making up a brief lap en JOD 
agr two or more subjects whose standing on this dime 
it to tV c $ 
already know fairly well. Report results. 


> e- 
TE ğ . eanciereney ot P 
6. Summarize the conditions that make for aes y 

i indivi i rhat role eac » plays. 
havior traits in individuals, telling what role each one play 


igi i slief in discrete 
7. How do you account for the origin of the belief in 
types of personality? 


ii o relationship 
8. What logical reasons are there for expecting some rel 


K a ens: m relation- 
between physical traits and behavior traits? Which of these 


< i e 
: facts? Cite th 
ships do you know to be borne out by experimental facts? 

facts. 


A ; > chemistry 
9. Are the relations of behavior traits and body ch 


A wi - both? 
probably due to heredity or to environmental factors, OY 
Explain. 


10. 


: are 
à 7 at “criminals at 
How much truth is there in the statement that “criminé 


ior? 
= , minal behavior 
born and not made?” How can heredity affect criminal n : aat 
3 j yas 
11. Select some acquaintance you know very well who ħa know 
? > ‘ u 
standing traits. Try to account for those traits from what yo 


: j : : 2 he and in 
of his heredity and his past environment, in home, in school, @ 
his community life. 


12. 


is 
ant who ! 
What treatment would you recommend for a student 

lacking in aggressiveness to the extent 


i ? 
that he is handicapped? an 
13. Write for your own consumption a short autobiography 
titled, “Why I am what I am.” 
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